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EGYPT 
by G.H. Awap and Rushdi Sam 


INTRODUCTION 


Since my book « The Geology of Egypt » (1962) includes an 
alphabetical list of formational names, I have taken the oppor- 
tunity of the writing of this Lexique to include the results of the 
studies that have appeared since its publication or are now in 
progress. These studies sometimes supplement and in some cases 
correct the book. The work of the Stratigraphic commission, 
Petroleum Authority, U.A.R., has systematized our understanding 
of the Miocene of the Gulf of Suez region, and hence improved 
upon the information included under this section in my work. 

I have requested Professor G.H. Awap's kind collaboration 
on this Lexique. His numerous suggestions and the unpublished 
results of his many research projects have given to this Lexique 
part of the new information it contains in many entries and 
especially those dealing with the Mesozoic. I had also the generous 
help of several colleagues from the Geological Survey of Egypt 
who allowed me to visit their areas of research and to examine 
their unpublished results. I spent with Dr. A. ABDALLAH many 
fruitful days on trips and discussions of his most promising work 
on the west coat of the Gulf of Suez. I have also benefited from 
trips and discussions with Mr. S. AKKAD and BaHav Issawi who 
have been working on Baharia and Farafra Oases and Gebel 
Russas, and with Mr. D.M. AL-Far who has been working on 
the Moghara area, Sinai. Mr. M.F. Er-Rawrv has been also ins- 
trumental in clearing many points pertaining to the entries of 
the basement rocks of Egypt. My own work on the detailed bio- 
stratigraphy of Gebel Oweinat (with H. SABRY) has thrown light 
on the Upper Cretaceous - Lower Tertiary history of Egypt; and 
the results of this study are included here. Also included are 
the results of my work (with M.H. METwaLLI) on the Miocene of 
the Cairo-Suez district. 

Rushdi Sar. 

Cairo, October 1963. 
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INTRODUCTORY REMARKS 
ON THE TECTONIC FRAMEWORK . 
AND THE ROCK-STRATIGRAPHIC UNITS OF EGYPT 
by 
Rushdi Sam 


Egypt has the form of a neat square in the northeastern 
corner of Africa. It covers an area of approximately one million 
square kilometers; its length and breadth are approximately 
1000 kilometers each. From a regional point of view Egypt forms 
part of the great African craton which is characterized by a 
series of Paleozoic and younger basins that were filled and 
deformed in subsequent time. Four major structural units can be 
recognized : 


I. ARABO-NUBIAN MASSIF. 


This forms part of the great African shield and is made up 
of an intricate complex of igneous, metamorphic and sedimentary 
rocks that belong most probably to the Precambrian and early 
Paleozoic. This is the complex that forms the foundation upon 
which all later rocks were deposited and which provided the 
main source of detritus which filled the basins that developed 
over it. . 

The Arabo-Nubian massif forms today the mass of the Red 
Sea hills in the Eastern Desert and the southern part of the 
Sinai-Peninsula. It also appears as a spur in the cataract region 
of Aswan and Nubia and in the southern part of the Western 
Desert where it extends as isolated outcrops from the Nile near 
Aswan to Gebel Oweinat in the extreme southwestern corner of 
Egypt. 

The rocks that build up the basement rocks of the central 
Eastern Desert of Egypt have been recently subjected to intensive 
mapping by the Geological Survey of Egypt. This resulted in a 
classification of these rocks in an improved way. This classifica- 
tion is listed elsewhere in this Lexique under « Basement Rocks ». 


II. STABLE SHELF. 


Surrounding the Arabo-Nubian massif is a belt with ill- 
defined boundaries which is characterized by thin continental and 
epicontinental sediments. These include the widely distributed 
"Nubia Sandstone which is capped by shallow marine sediments 
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of the major late Cretaceous-early Tertiary transgression. The] 
thickness of the sedimentary column next to the Arabian nucleus 
is in the range of 300-400 m; it increases away from the nucleus | 
until it reaches about 2500 m along the Stable-Unstable Shelf | 
contact. 

The Stable Shelf covers the southern part of Egypt. The 
northern limits of this shelf run along a line that extends from 
central Sinai in the east to Baharia Oasis in the west in a north- 
east-southwest direction more or less parallel to the geanticlinal 
welt. The Cairo-Suez district which belongs to the realm of the | 
Stable Shelf (Sa, 1963) cuts across this contact at right angles 
and protrudes within the Unstable Shelf separating it into two 
basins. 

The Stable Shelf is mildy deformed. True anticlines are not 
known in this belt. Domes originating epeirogenically are large 
structures that produce diastems or at most unconformities 
without visible angular discordances. The distribution of rock | 
facies as well as faunas around these structures is uniform and 
rock lines are almost time-parallel. Of these domes the Farafra | 
structure is a typical example (Sam, 1961). Basins are big gravity | 
sags that may have been flooted for longer periods of time. 
Of these basins the Oweinat region with its Paleozoic sediments | 
is an example (BUROLLET, 1963). Fault-conditioned highs and lows | 
are common in this belt. Among these are: the Pleistocene rift | 
system of the Nubian Nile (Sam and Issawy, 1964; DE HEINZELIN | 
and Parre, 1964); the Dakhla-Kharga high and the Sinn el- : 
Kaddab structure. These latter seem to have developed along an | 
east (slightly of north)-west (slightly of south) basement highs ` 
that represented spurs or interbasin arches in the Stable Shelf : 
original foundation. The elevation of these basement highs did | 
not only bring about major east-west strike faults that are 
especially well developed along the Sinn el-Kaddab scarp but | 
also the growth of hundreds of shallow, small (0.5 - 1 km wide) | 
and circular centroclinal folds along their entire length. The | 
elevation of these basement highs was continuous, but in places | 
there is evidence that the major uplift is of Upper Paleocene age | 
for in some of the folds only the Cretaceous and Lower Paleocene | 
strata are tilted to high nagles while the overlying Lower Eocene | 
strata are of a more or less horizontal attitude. In the center of | 
some of these folds basement rocks crop out. The major uplift 
seems to be connected with the plutonic activity that set over | 
these marginal areas of the Stable Shelf in Cretaceous time. 
Cretaceous plutonites have been recently described from the Abu 
Khruq area (AKKAD and Ramzy, 1962) and it seems that the ring 
complex of Oweinat (BuRoLLET, 1963) which cuts across the 
Carboniferous of this region is of similar age judging from field 
occurrence and petrographic characters. In other folds both the 
Paleocene and Lower Eocene sediments are mildy affected. | 
Beadnell described some of these centroclinal folds in Kharga 
whlie Issawv (in preparation) recorded several hundred of these 
Fade Li folds in the Sinn el-Kaddab Plateau in southern 

gypt. 
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Save for these interbasin arches the Stable Shelf sediments 
are deposited on a peneplaned basement complex. The major 
transgression that covered the Stable Shelf seems to have begun 
during Upper Cretaceous time except probably in the northern 
reaches of this region where drilling in the Baharia Oasis, for 
example, has proved the inundation of this swell at lower Paleo- 
zoic (? Cambrian) time. With the exception of this and other 
localities at the Stable-Unstable Shelf contact, the base of the 
sedimentary section is shown everywhere conclusively and on 
stratigraphic evidence to be Upper Cretaceous in age. Scanty 
paleontological evidence obtained from these basal beds is not 
inconsistent with an Upper Cretaceous age for at least the upper 
layers of the Nubia Sandstone of southern Egypt. 


The Stable Shelf deposits are represented first by the ortho- 
quartzites of the Nubia Formation exhibiting typical structures 
and textures of this foreland facies. The sands are well sorted 
and well rounded. They are cross-bedded; ripple marks are 
common; conglomerates are thin, oligomictic, and localized. 
Mineralogically the sandstones are made largely of detrital quartz 
grains and are rather simple with a subordinate cement. The 
Nubia Sandstone which represents deposits of shoal water facies 
is followed everywhere by a shale-limestone facies, indicating 
deepening of the seas that once covered the Stable Shelf of 
Egypt. A typical succession that overlies the Nubia Formation is 
as follows (from top to base) : Mokattam Limestone, Minia Lime- 
stone, Thebes Formation (or its equivalent the Farafra Lime- 
stone), Esna Shale, Chalk, Dakhla Shale and Phosphate Forma- 
tion. 

Although there are some lateral variations in these rock 
units, these formations can be traced with reasonable accuracy 
throughout the area of the Stable Shelf. The Dakhla Shale follows 
on top of the Phosphate Formation and seems to represent de- 
position in less turbulant and deepening waters. 

The Chalk of the Stable belt is primarily autochthonous, but 
differs from its counterpart in the Unstable Shelf areas in in- 
cluding members of allochthonous limestones and in being thinner. 
The Chalk is followed by the deposition of the Esna Shale. These 
four rock units the Phosphate Formation, the Dakhla Shale, the 
Chalk, and the Esna Shale are deposits of deepening and trans- 
gressive seas. These are followed by three limestone rock units: 
the Thebes (or its corresponding reefal facies the Farafra Lime- 
stone), the Minia and the Mokattam Formations which seem to 
indicate deposition in a period of great crustal stability. The 
Farafra, the Minia and the Mokattam Formations are reefal 
autochthonous limestones with some nodular chert bands. 


III. GULF or SUEZ TAPHROGEOSYNCLINE. 


Situated within the Stable Shelf of Egypt, the Gulf of Suez 
constitute a zone of subsidence throughout its geological history 
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and has been the site of immense accumulation of sediments. | 
The cumulative thickness of the sedimentary section is over 
10,000 m and the Gulf is essentially a taphrogeosyncline. The | 
region possesses a unique sedimentary history when compared | 
with the bordering regions or with the Red Sea proper of which 
it is today a part. The basin started at least as early as the 
Lower Paleozoic in the form of a half graben which developed 
as a result of a master fault pattern along the oversteepened 
side of an interbasin arch that is assumed to have separated the 
major eastern and western sedimentary basins of the Unstable | 
Shelf of Egypt. This setup continued up to the end of Lower 
Eocene time when the intermittent activation of the blocks that 
constituted this side kept rejuvenating the basin throughout this 
time. This interbasin arche seems to have occupied the northern 
part of the Eastern Desert (Cairo-Suez district). It is assumed | 
to have constitued a high for most of the time that lapsed from 
its elevation to the Lower Eocene. This high still finds its expres- 
sion in the Cairo-Suez district whose sediments appear to be thin ， 
reacting to subcrustal deformation by faulting movements that 
still find their expression on the present surface of this district. 
The birth of the Gulf of Suez graben in its modern shape dates 
back to the Oligocene when the Gulf of Suez represented an 
uplifted region on top of which the modern graben was formed 
in late Oligocene time. By contrast the Red Sea proper formed 
part of the Stable Shelf throughout its history and is a late 
feature which developed in Lower Miocene time. : 


The movements that affected the Gulf were tensional The 
Gulf is bordered by and made up of a large number of blocks 
that were continuously rising and sinking with varying magni- 
tudes and intensities. Some of these blocks are so small and old 
that at one locality (e.g. Km. 82 along the Suez-Gharib road) 
two of these blocks which lie next to each other have different 
stratigraphic successions. One block does not show the Melha 
(Lower Cretaceous) and the Galala (Cenomanian) Formations 
while the other as a complete stratigraphic succession. The 
structure of the Gulf is exceedingly complex for these faulting 
movements did not only recur with different intensities but they 
also affected a lithologically heterogeneous succession. Some of 
the incompetent beds reacted by bending, so that it is not in- 
frequent to find almost vertical strata on the upthrown side of 
intense and sudden faults (e.g. Wadi el-Deir, next to St. Anthony's 
Monastery); or as drag faults (e.g. Wadi Um Lug). 


The stratigraphic section in the Gulf of Suez is thick, and 
deposits of every age are represented. Inspite of the fact that no 
Lower Paleozoic sediments have as yet been discovered, it is 
possible that detailed mapping of the lower and seemingly non- 
fossiliferous pre-Carboniferous sections may yield evidence that 
these are also represented. Lower Paleozoic sediments have 
already been discovered in similar sections in Trans-Jordan in 
the eastern end of the Gulf of Suez Paleozoic half graben (BEN- 
DER, 1963). The oldest formations so far described from the Gulf 
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date back to the Carboniferous (Rod el-Hamal, Abu Darag and 
Um Bogma Formations). The Ataqa Formation is also dated as 
Carboniefrous, but a more detailed description of this formation 
in its type locality is needed before the adequacy of this name 
and extent of this formation can be ascertained. The type locality 
of this formation is from a well (Ataqa no. 1) of which no good 
description is available in published form so far. Permian (Ahei- 
mer Formation) and Permo-Triassic (Qusaib Formation) rocks 
have been recently discovered on the west bank of the Gulf of 
Suez (ABDALLAH, 1964). The Jurassic is represented in the Gulf 
by the Bathonian classic section of Khashm el-Galala and by 
Callovian and Kimmeridgian exposures that have been recently 
discovered by ABDALLAH on the west coast of the Gulf in the form 
of small elliptical down-faulted blocks appearing from within the 
Carboniferous or Permian rocks of this strip. Oxfordian rocks 
have also been recognized from the subsurface in the Ayun Musa 
wells on the Sinai coastal plain of the Gulf to the south of Suez. 


Lower Cretaceous rocks are represented by fine-grained 
variegated sands and fissile shales which plant bearing and in 
places carbonaceous. An examination of the fossils found in these 
has proved their age to be Aptian or Lower Albian. These con- 
tinental to paralic deposits were previously described as forming 
part of the Nubia Sandstone (Samp, 1962), but they are now 
recognized as a new formation (Malha Formation) because of 
their lithological identity and stratigraphic relations. The term 
Nubia Sandstone is being restricted to those rocks having facies 
similar to that of Nubia. The Cenomanian is represented in the 
Gulf of Suez by a uniform and richly fossiliferous marl-shale 
section with a few limestone bands (Galala and Raha Forma- 
tions). The Turonian is known in many blocks in the Gulf of 
Suez and assumes a dolomite limestone facies (Wata Formation). 
The Coniacian is represented by a reddish clastic section, while 
the Santonian shows variations in lithological composition being 
of a chalk facies with medium-sized Pycnodonta vesicularis 
(Wadi el-Deir) or of a marl facies (Matulla Formation). The 
Campanian is known in the Gulf of Suez region in several blocks 
(best represented in Southern Galala); it has a yellow marl facies. 
The Maastrichtian is represented by a white chalk section with 
Orbitoides (southern Galala) or with planktonics (Gebel Qabeliat). 


Paleocene and Eocene sections in the Gulf of Suez are thick 
and form many of the plateaus. The Eocene assumes a shaly to 
narly facies or is made up of solid alveolinid or nummulitic 
imestones with or without flint bands. The Upper Eocene section 
in est central Sinai has been divided into a number or rock units 
which are ,from top to bottom: Tayiba Redbeds, Tanka beds, 
Gypseous Marls, Green Beds and Cardita Beds. Oligocene « flu- 
iatile » deposits (Gebel Ahmar sands and gravels) are known 
nly in the topographic lows to the west of the Gulf. The Miocene 
X the Gulf of Suez exhibits great variations being a basin deposit 
hat transgressed older rocks on all sides of the graben. It is 
presented by marine to paralic deposits (Nukhul, Gharandal 
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and Evaporite Formations). Exceptionally thick deposits of the 
Pliocene and Pleistocene are also known from the Gulf. 


IV. UNSTABLE SHELF. 


Much of northern Egypt belongs to this belt which lies 
between foreland and geosyncline. Much of this belt was con- 
sidered to be typical Stable Shelf, but deep drilling, particularly 
in the Western Desert, has shown that this large area is divided, 
beneath its flat cover of later sediments, into a pattern of a major 
paleogeographic basins and swells. These are indicated mainly 
by cariation in thickness and facies of sediments since most of 
the area was covered by the principal marine transgressions at 
least since the Paleozoic time. The marine sediments of the 
Unstable Shelf are predominantly calcareous and of chemical or 
organic origin. Terrigenous clastics are rare except at areas 
adjoining the Stable Shelf where sands and shales derived 
directly from the Arabo-Nubian Massif or composed of materials 
re-eroded from earlier deposits, interfinger with limestones and 
marls. Accordingly the sedimentary column is composed of the 
following lithological divisions : 


1.— Upper Clastic Division : Oligocene through Recent, pre- 
dominantly clastic but with organogenic limestones. 

2.— Middle Calcareous Division: from Cenomanian to top 
of Eocene, predominantly calcareous. 

3.— Lower Clastic Division: Pre-Cenomanian, predomi- 
nantly clastic with interfingering calcareous sediments. 


The Unstable Shelf shows tectonic disturbances of a minor 
order (Stille’s Germanotype tectonics). The sedimentary column 
is thick and consists of a lower clastic section, an intermediate 
group of more ductile strata with a competent limestone capping 
and a thin clastic sover. The tectonic phenomena appearing on 
the surface show lateral loss of area: overthrusts are recorded 
from some of the northern structures; the folds show lateral loss 
of area; diapirism is common; and many of the folds are asym- 
metrical and lie along certain longitudinal lines. 

Caledonian, Variscian, Nevadian, Laramide, Pyrenean and 
Styrian epochs of compression are recognized in Egypt (Sam, 
1962). 

No rock stratigraphic names are available for the Paleozoic 
or the Triassic sediments of the Unstable Shelf in Egypt. Recent 
detailed mapping of the classic Jurassic outcrop of Gebel El- 
Maghara, northern Sinai (Er-Fan, 1964) has resulted in the 
division of this 2000 m thick section into three coninental units 
which alternate with three marine units. The names and ages of 
these units are given elsewhere in this Lexique under « Ju- 
rassic ». 

The rocks of the border zone areas of Baharia and Fayum 
have been subdivided recently into a number of formational 
units. In Baharia, the rocks that overlie the Baharia Formation 
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(Cenomanian) are divided into the following units from bottom 
to top: Heiz (Cenomanian), Hefhuf (Campanian), Chalk (Maas- 
trichtian), and Naqb, Qazzun and Hamra (Eocene) and Radwan 
(Oligocene) Formations (ELAKKaD and Issawy, 1963; Sam and 
Issawv, 1964). The formational names of the Fayum province 
suggested by Beadnell have been recently revised by Sam (1962). 
The Fayum units include from top to bottom : Gebel Khashab 
Redbeds (Miocene), Gebel Qatrani (Oligocene), Qasr el-Sagha, 
Birket Qurun, Gehannam and Wadi Rayan (Eocene) formations. 

Apart from the rock units suggested by Beadnell for the 
Cretaceous of the Abu Roash structure, northwest of Cairo, there 
are few formational names to cover the numerous facies varia- 
tions of the widely distributed Cretaceous rocks of the Unstable 
Shelf. The Halal formation has entered the published record to 
designate the limestones facies of the Cenomanian of the Unstable 
Shelf. 

The Miocene rocks of the Western Desert of Egypt has been 
subjected to a study by Sam (1962). There are divided into two 
formations (Marmarica and Moghra). 

The regional distribution of many of the formations listed in 
this Lexique are given in the accompanying table. Figure 1 is a 
simplified tectonic map of Egypt (after Sam, 1961 with modifica- 
tions and additions) showing many of the localities names 
discussed in text. 
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ABU DARAG FORMATION .......... Upper Carboniferous 


ABDALLAH, A.M. (MS). Late Paleozoic rocks of the Western 
coast of the Gulf of Suez, Egypt. Mem. Geol. Surv., Egypt. 


The type locality of this formation is at Abu Darag light- 
house, Gulf of Suez. The section is about 150 m in thickness. 
Lithologically the formation consists of dark- coloured sandstones 
and shales alternating with a number of crinoidal limestones and 
fossil bearing marls. The formation is similar lithologically to the 
Rod el-Hamal Formation, except for the fact that the section 
includes more sandstone beds, and hence its darker appearance. 
The Formation may be correlated with the upper part of the Rod 
el-Hamal Formation. The base of this formation is unexposed. 
The unit underlies the Aheimer Formation (see Carboniferous 
for details of section and list of fossils). 


EBBUSTHAD"MEMBEH tanya nc cect erue ders © x brauta Cenomanian 


GuHonaB, M.A., 1961. Abnormal stratigraphic features in the 
Ras Gharib field. Third Arab. Petrol. Congr., Alexandrie, 10 pp. 


The Abu Had member is a shale-marl section with a few 
streaks of sands and sandy shales followed upward by a bed of 
limestone and marly limestone, siliceous or dolomitic in parts. 
The member overlies the Nubia Sandstone and underlies the 
Mellaha sand member. The thickness of this member is between 
30 and 42 m at its type locality at Gebel Abu Had, Esh-Mellaha 
range, Eastern Desert. The unit is of some areal distribution in 
the Gulf of Suez region. The age of this unit is Cenomanian. 


ABU KHRUQ NEPHELINE-SYENITE RING COMPLEX 
Cretaceous 


Axaap, M.K., EL-RaMLvy, M.F., 1962. The nepheline-syenite 
ring complex of Gebel Abu Khruq. Paper no. 14, Geol. Surv. 


Egypt. 

BanrHoux, J., 1922. Chronologie et description des roches 
ignées du désert arabique. Mem. 5, Inst. Egypte. 

Hicazy, R.A., EL-RaMLvy, M.F., 1960. Potassium-Argon ages 
of some rocks from the Eastern Desert of Egypt. Paper no. 7, 
Geol. Surv. Egypt. 

This name is given to the ring complex of Abu Khruq, 
Eastern Desert, Egypt. The complex consists of a group of ring 
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(Abu Khruq Nepheline-Syenite Ring Complex, continued.) 


dikes of quartz syenites, syenites, nepheline syenites and asso- 
ciated volcanics. It is made up of a central core formed essentially 
of felspathoid syenitic rocks (nepheline syenite) carrying three 
large masses of rhyolites and peripheral crescent-shaped ring 
dikes of saturated syenite and quartz syenite accompanied by 
large masses of older rhyolites. The complex intrudes a mass of 
gneiss belonging to the Precambrian. The first manifestation of 
igneous activity after the formation of the older basement rocks 
of the area is the emplacement of trachyte plugs and dikes of 
the alkaline volcanic suite which in the nearby region of Wadi 


Natash cuts Nubia Sandstone rocks of presumed Cretaceous age. 


These were followed by the emplacement of the Abu Khrug ring 
complex in two distinct phases : 
(1) the extrusion of considerable rhyolitic and felsitic lavas 
and 
(2) the plutonic intrusion of nepheline syenites, syenites and 
granosyenites. A set of porphyritic dikes of a characteristic tan 
colour with crescentric setting cuts the syenites and grano- 
syenites of the ring complex. These latter were dated by isotope 
ratios as belonging also to the Upper Cretaceous. According to 
AKAAD and EL-RAMLY the succession is as follows: III 
Trachyte bostonite plugs and dikes (Alkaline volcanic suite) 
III 
b. Minor basic dikes 
a. Syenite porphyry (75-78 million years) 
II Abu Khruq Ring Complex 
d. Alkaline quartz syenite dikes 
c. Syenites and granosyenites 
b. Nepheline syenites 
a. Rhyolites and felsites 


Trachyte bostonite plugs and dikes (Alkaline volcanic 


suite) cutting Nubia Sandstone rocks of presumed Cre- - 


taceous age. 


ABU QUADA FORMATION 


Ras Gharib field. Third Arab. Petrol. Congr., Alexandria, 10 p. 


The Abu Qada Formation is a brown to dark grey (some- | 


times black) marl which overlies the Mellaha sand member and 
underlies the Wata Formation. The thickness of this formation 
is between 16-25 m at its type locality in Wadi Gharandel, west 
central Sinai. The formation seems to have some areal extent 
in the Gulf of Suez region. The unit contains a rich foraminiferal 
assemblage with abundant Heterohelix spp. According to Ghorab 
the formation is of Cenomanian age, although many authors 
consider it to be at the base of the Turonian. 


RS TERRA d Cenomanian | 
GuHonas, M.A., 1961. Abnormal stratigraphic features in the 
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ACTEONELLA SERIES .................. Upper Turonian 


BEADNELL, H.J.L., 1902. The Cretaceous region of Abu Roash, 
near the Pyramids of Giza. Egypt. Surv. Dept., Cairo, 48 p. 


The Acteonella ‘series’ forms a succession of limestones, 
marls and shales which includes: Acteonella salamonis, Nerinea 
requieniana, Durania cornupastoris and Millestroma nicholsoni. 
The unit assumes a thickness of 22 m in the Gaa escarpment, 
Abu Roash region) rests over the limestone scarp-maker series 
and underlies the Flinty ‘series’. The unit is of upper Turonian 
age. 


BHEIMEBR. FORMATION: 4. Le ee. e Permian 


ABDALLAH, A.M. (MS). Late Paleozoic rocks of the Western 
coast of the Gulf of Suez. Egypt. Mem. Geol. Surv., Egypt. 


The type locality of this formation is at the north of Wadi 
Aheimer, a small wadi that opens up into the Gulf of Suez 
at km 68 of the Suez-Gharib road. The section is about 220 m 
in thickness. It consists mainly of a fissile shale bed at base 
followed by a succession of dark coloured sandstones with minor 
beds of crinoidal limestones and fossil-bearing marls. The for- 
mation rests over the Abu Darag Formation and underlies the 
Qusaib Red beds (see Permian for details of type section and 
fossil lists). 


BINSMUSA"MEMBEH s-r usara rs ka nno Susie Upper Eocene 


Barron, T., 1907. The topography and geology of the dis- 
trict between Cairo and Suez. Egypt Surv. Dept., Cairo, 133 pp. 


The Ain Musa forms the uppermost member of the Maadi 
Formation in the Mokattam area. It is a unit of hard brown 
limestone rich in Echinolampas crameri and Anisaster gibberulus. 
This member is only 4 m thick at Aïn Musa (Moses spring) 
where it forms a semicircular cliff hanging over this spring. 
The age of this member is Bartonian. The unit is underlain by 
the yellowish sandy limestone beds of the Maadi Formation and 
is overlain by the Anqabia Formation. 


ANOABIA FORMATION .............:...... Upper Eocene 
Sauxrt, N.M., Agmar, M.G., 1953. The geology of Gebel 
el-Nasuri and Gebel el-Anqabia district. Bull. Soc. geograph. 
Egypte, vol. 26, pp. 243-276. 
The Angabia Formation is a unit of brown limestones, sandy 
limestones and minor shale interbeds. It overlies the Ain Musa 
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(Anqabia Formation, continued). 


member of the Maadi Formation and underlies the Oligocene 
Gebel Ahmar sands and gravels. The unit assumes a thickness 
of 65 m at its type locality in Gebel Anqabia (Cairo - Suez 
district). It has a wide extent over the Cairo - Suez district. 
The fossils included in this unit are: Ostrea clotbeyi, Lucina 
pharaonis, Carolia placunoides, etc., which point to an upper 
Eocene age for this unit. 


ASCHGRAU BLATTERTHONE : 
Maastrichtian - Lower Landenian 


ZirrEL, K.A., 1883. Beitrage zur Geologie und Palaeontologie 
der Libyschen Wüste und der angrenzenden Gebeite von Aegyp- 
ten. Palaeontographica, vol. 30 (1), pp. 1-112. 


The Aschgraue Blätterthone is a unit which was suggested 
by Zittel to include the ash-grey shales of the Western Desert 
oases which overlie the Overwegischichten and underlie the 
Chalk Formation. The age of this unit is Maastrichtian to Lower 
Landenian. The name is replaced by the new term Dakhla Shales. 


ASSIUTI CHALK FORMATION ............ Lower Eocene 


BisHay, Y., 1961. Biostratigraphic study of the Eocene in the 
Eastern Desert between Samalut and Assiut by the large Fora- 
minifera. Third Arab. Petrol. Congr., Alexandria, "pp. 


The Assiuti Chalk forms a unit of white chalk with flint 
which assumes at its type locality at the entrance of Wadi 
Assiuti (Eastern Desert) about 150 m in thickness. The unit 
overlies the Esna Shales and underlies the Manfalut nummulitic 
limestone. The unit has a wide distribution, forming the plateau 
of the central Eastern Desert of Egypt. It is poor in fossils but 
is assumed to be of lower Eocene age on the strength of strati- 
graphic relations. 


ATALLA SERIES «ccc messe ee Precambrian 


SCHÜRMANN, H.M.E., 1953. The Precambrian of the Gulf of 
Suez area. Inter. Geol. Congr., Algeria, C.R. Sec. I, fasc. 1, 
pp. 115-135. 


This unit is described as formed of quartzite, red jasper, 
rhyolite flows, halleflintas, andesites and including also the Bar- 
ramia-Magnesian series. This unit was suggested by ScHÜRMANN 
to represent his upper Metarchean being characterized by 
" quite " intensive epimetamorphism. This is obviously a hybrid 
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unit whose author could not have examined when he proposed 
its erection. The rocks included in this series belong to the Shadli 
metavolcanics, the old metasediments and to the Barramia Ser- 
pentine units. 


ATAQA FORMATION Las. un dan Somes à Carboniferous 


Kostanpi, A.B., 1959. Facies maps for the study of the 
Paleozoic and Mesozoic sedimentary basins of the Egyptian 
region. First Arab. Petrol. Congr., Cairo, 2, pp. 54-62. 


The Ataqa is a unit 227 m thick of shales (75 %) sand (15 %) 
and limestone (10 %) which overlies the upper (carbonate) mem- 
ber of the Um Bogma Formation and underlies a predominantly 
sand section of presumable Triassic age. The type locality of 
this formation is in the Ataga well no. 1. The unit can be re- 
cognized also in the Sinai Carboniferous section east of Abu 
Zenima where in the latter locality it includes a Carboniferous 
lepidodendroid flora and is overlain by a sandstone section of 
presumed lower Cretaceous age. 


ATUD CONGLOMERATE ................... Precambrian 


Amin, M.S., SaBET, A.H. and Mansour, A.O.S., 1953. Geology 
of Atud District. Geol. Surv. Egypt. 


EL-Ramzy, M.F. Akaap, M.K., 1960. The Basement Com- 
plex in the Central Eastern Desert of Egypt. Egypt Geol. Surv., 
Paper no. 8. 

The Atud conglomerate is a coarse polymictic conglomerate 
consisting of cobbles and pebbles of granite, greywacke, mud- 
stones, and slates as well as metamorphosed fine-grained igneous 
rocks embedded in a fine-grained green matrix. The type locality 
is at Gebel Atud, Central Eastern Desert. The conglomerate lies 
at the base of the “ schist-mudstone-greywacke series ". 


BAHARIA FORMATION .................... Cenomanian 

Sam, R., 1962. The Geology of Egypt. Elsevier, Amsterdam- 
New York, 377 pp. 

STROMER, E., 1914. Die Topographie und Geologie der Strecke 
Gharaq-Baharije nebst Ausführungen ueber die geologische Ge- 
schichte Aegyptens. Abh. bayer. Akad. Wissensch., Math.-Natwrw. 
Kl., vol. 11, pp. 1-78. 
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(Baharia Formation, continued). 


The Baharia forms a succession of siltstones, sandstones, and 
shales with a large number of ferruginous intercalations. The 
lowermost exposed bed is rich in Dinosaur remains Erectopus 
sauvagei, Aegyptosaurus baharijensis, Ceratodus and other ver- 
tebrate fossils. The succession consists of alternating marine and 
fluviatile fossils; the former increasing upwards. The fossils de- 
scribed from the upper part of this unit include: Leiostrea rou- 
villei, Exogyra silicea, Ostrea aff. delgadoi, O. flabellata (rare) 
which point to a lower Cenomanian age. The base of this is 
unexposed, but its top is marked by the first limestone beds of 
El-Heiz formation or other younger deposits. The unit is known 
from the Baharia Oasis scarps and central hills. At its type 
locality at Gebel el-Dist, it assumes a thickness of more than 
173 m. 


BAHARIA SERPENTINES AND TALC CARBONATE ROCKS 

Precambrian 

Arta, M.I., 1948. Geology of Barramiya Mining District. 
Egypt. Geol. Surv. 


Er-RaMLy, M.F., Axaap, M.K., 1960. The Basement Complex 
in the Central Eastern Desert. Egypt. Geol. Surv., Paper no. 8. 


Hume, W.F., 1935. Geology of Egypt. Egypt Geol. Surv. 


This is a unit made up of serpentines occuring, in the Eastern 
Desert, as large steeply-inclined sheets concordant with the 
regional structure of the enclosing rocks or else as minor dike- 
like bodies or lenses trending predominantly in an east north- 
east direction. These serpentines are mainly of the Alpine type. 
They are derived mainly from olivine-pyroxene peridotites, por- 
tions of which sometimes survive at the cores of some masses. 


Characteristic of the Egyptian serpentines is the alteration of | 


the peripheral parts of large masses as well as old fracture lines 
into talc carbonate rocks as a result of CO: metasomatism. 


BASAL MIOCENE: LR 4 NOUS Miocene 


The Basal Miocene forms a succession of sands and poly- 
mictic conglomerates composed of a great variety of pebbles 
that are partly derived and partly of residual origin. The unit 
is of wide distribution in the Gulf of Suez region where it rests 
above the Tayiba Redbeds and underlies the Globigerina marls. 
In Rudeis-Sidri oilfield the thickness of this unit is in the range 
of 75-150 m where it is oil-bearing. The basal Miocene beds have 
an erratic distribution; they do not occur everywhere in the Gulf 
of Suez region. 


| 
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BASEMENT COMPLEX 


AKaaD, M.K., Exv-Ramty, M.F., 1960. Geological History and 
classification of the basement rocks of the central Eastern Desert 
of Egypt. Paper no. 9, Egypt Geol. Surv. 

Amin, M.S., 1955. Some regional features of the Precambrian 
in the central Eastern Desert of Egypt. Bull. Inst. Desert Egypte, 
vol. 5 (1), pp. 193-208. 

Ex-Ramty, M.F., 1962. The absolute ages of some basement 
rocks from Egypt. Paper no. 15, Egypt Geol. Surv., 13 pp. 

Er-SHazrLy, E.M., 1963. Classification of the Basement Rocks 
of Egypt. First Annual Meeting.Geol. Soc. Egypt. 

Hume, W.F., 1935.. Geology of Egypt. Egypt Geol. Surv. 

SABET, A.H., 1961. Geology and Mineral Deposits of Gebel el- 
Sibai area. Doctorate dissertation, University of Leiden, Holland. 

ScHURMANN, H.M.E. 1953. The Precambrian of the Gulf of 
Suez area. Inter. Geol. Congr., 19th, Algeria, C.R. sec. 1, fasc. 1, 
pp. 115-135. 

ScHURMANN, H.M.E., 1937-1961. Massengesteine aus Aegypten. 
Neues Jb. Min. 


The Basement Complex includes the oldest rocks in Egypt 
which enter in the formation of the Arabo - Nubian massif. They 
cover most of the Sinai Peninsula to the south of latitude 29° 
north, the extensive Red Sea mountain Range of the Eastern 
Desert, the cataract region of Aswan and Nubia, The Gebel 
Oweinat complex and they appear in several other isolated out- 
crops in the southern Western Desert. Earlier classifications of 
the Basement rocks (Hume and ScHURMANN) were based on the 
degree of metamorphism. Save for the late divisions of these 
classifications (Dokhan, Hammamat and Gattarian), the older 
units are ill-defined. 

Detailed work in the central and southern Eastern Desert of 
Egypt by members of the Geological Survey made possible the 
reclassification of the rock units that make up this intricate 
complex and the establishment of their chronologic sequence. The 
basement rocks of Egypt seem to have been formed during the 
evolution of one if not two orogenic cycles. For the proponents 
of the idea that the basement rocks were developed in one 
orogeny, the so-called fundamental gneisses by Hume and 
ScHÜRMANN form part of the old “ schist-mudstone-greywacke 
series ” being only the expression of the degree of metamorphism 
of a particular lithologic unit in the old metasediments of the 
initial geosyncline. Er-SHazLy, for example, considers the mig- 
matites of Wadi Feiran, Sinai (taken as the type of the Funda- 
mental gneisses by ScHÜRMANN) as of the same age as the neigh- 
bouring schists. 


AKAAD and Ramzy, however, recognize the old gneisses as 
a distinct and separate unit of older age. They claim that these 
represent the oldest metasediments in Egypt which were formed 
during another earlier orogenic cycle, the remanants of which 
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(Basement Complex, continued). 


are seen in the gneisses and in the rocks of a plutonic-volcanic 
phase. These latter, though not recognized in outcrop, are de- 
duced from the presence of quartz and igneous pebbles that are 
found in the later sediments of the succeeding geosyncline. AKAAD 
and Ramzy take the Migif-Hafafit area as the type locality of 
the old gneisses. They include also in this series of gneisses, the 
gneisses of the Mitiq series as well as those recorded from Wadi 
Feiran. 

The following classification is a composite of that given in 
many memoirs of the Geological Survey. It is essentially that 
which was compiled by Akaap and Ramuy, EL-SHAZLY and SABET. 

(15) post-granite, dikes and sills 
(14) Aplite, pegmatite and quartz 


Mons (13) muscovite granite 
GATTARIAN claudianus (12) Acid red and pink granites 
granite (11) Granodiorites 


(10) Gabbro 

(9) Hammamat series 

(8) Dokhan volcanics (including 
Hume’s series of non-metamor- 
phosed volcanics) 

(7) Grey granite (including ScHÜr- 
MANN'S granites of 1st. series or 
Shaitian) 

(6) Epidiorite and other hornblen- 
dic rocks 

(5) Barramia Serpentine and Talc 
carbonate rocks (including Hu- 
ME's serpentines and Barramia 
rock and part of SCHÜRMANN's 
Attala series) 

(4) Shadli metavolcanic group (in- 
cluding ScHÜRMANN’s Shadli 
series; part of his Atalla se- 
ries, and Hume’s porphyritic 
sills of the «schistose sedi- 
ments ») 

(3) Schist - mudstone - greywacke 
series (chlorite schists, chlorite 
mica schists, phyllites, phyllo- 
nites, mudstones, greywackes, 
etc. Includes schists in ScHtr- 
MANN’s Mitiq and Atalla series 
and old paraschists) 

(2) Granites and volcanics (not 
known in outcrop) 

(1) Migif-Hafafit gneiss (including 
Hume’s «Fundamental gneiss»), 
the gneisses and crystalline 
schists of Wadi  Haimur; 
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ScHÜRMANN's Feiran gneisses 
and the gneisses in ScHÜR- 
MANN's Feiran gneisses and 
the gneisses in ScHÜRMANN's 
Mitiq series). According to 
Er-SHaztLY and Sam, these 
gneisses belong to unit 3. 


Field observations indicate that the entire complex up to 
and including the Hammamat series rests below definite Cam- 
brian rocks in Transjordan. This proves that this part of the 
succession is of Precambrian age. The Gattarian and later dikes 
could be of late Precambrian age or could be of Lower Paleozoic 
age. For a full discussion on the validity of the different age 
determinations based on isotopic ratios, refer to EL-RAMLY (1962). 


BIRKET QURUN FORMATION ............. Upper Eocene 


BEaDNELL, H.J.L., 1902. The topography and geology of the 
Fayum Province of Egypt. Egypt. Surv. Dept., Cairo, 101 pp. 

The Birket Qurun Formation is a unit of shales and sand- 
stones with a few bands of limestone. It overlies the Gehannam 
Formation and underlies the Qasr el-Sagha Formation. The type 
locality is in the desert stretch to the north of Birket (Lake) 
Qarun where the formation attains a thickness of 50 m. The unit 
yielded several fossils of which the following may be mentioned : 
Nummulites contortus-striatus, Operculina sp., Ostrea reili, 
O. fraasi, Carolia placunoides, etc. The unit may be comparable 
to the Giushi member of the Mokattam Formation. The age of 
the unit is lower Bartonian (Upper Eocene). 


CAMPANIAN. 

Hume, W.F., 1962. Geology of Egypt, vol. 3, pt. 1. Egypt Geol. 
Surv., Cairo, 712 pp. 

The Campanian is represented in the middle latitudes of 
Egypt by calcareous marls to limestones which are distinctive 
from the underlying Santonian marls by virtue of the fact that 
they include less sandy members. In Wadi Rakham, southern 
Galala Plateau, the Campanian beds assume more than 80 m in 
thickness. They can be distinguished by the following fossils: 
Exogyra cornu-arietis, E. matheroni, Ostrea ungulata, Hoplito- 
placenticeras sp., Roudaireia auressensis, Lucina companiensis, 
Pycnodonta vesicularis, and a few Pecten farafrensis as well as 
Crassatella sp. (of the lucinoid type) with very fine closely spaced 
ribs. 
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(Campanian, continued). 


The Campanian is also known from the northern latitude of 
the country where it is represented by part of the Chalk. Here 
the beds are poorly fossiliferous; they include Verticulites sp. 
and Schizorhabdus sp. 


CARBONIFEROUS. 


ABDALLAH, A.M., 1963. New Findings in the Geology of the 
Western side of the Gulf of Suez, Eastern Desert. Egypt. Jour. 
Geol. (in press). Lo 

ABDALLAH, A.M., 1963. Notes on the Mn-Fe ore deposit in 
Wadi Araba, Eastern Desert. Egypt. Jour. Geol. (in press). 

Barr, J. 1916. The Geography and Geology of West Central 
Sinai. Egypt. Surv. Dept., 219 pp. 

Barron, T., 1907. The topography and geology of the Penin- 
sula of Sinai (Western Portion). Egypt. Surv. Dept., 241 pp. 

BLANCKENHORN, M., 1900. Neues zur Geologie und Palàonto- 
logie Aegyptens: I Das Karbon und die Kreide: Zeitschr. 
Deutsch. Geol. Gesell., vol. 52, pp. 21-47. 

CuviLLIER, J., 1937. Présence du Carbonifére dans l'Ouadi Abu 
Darag (désert Arabique). C.R. Acad. Sci., 204, 1834-35. 

HorLANp, W.F., 1869. Ordnance Survey of the Peninsula of 
Sinai. 2 vols. Southampton. 

Hutt, E.G., 1895. Mount Seir, Sinai ,and Western Palestine. 
Being a narrative of a scientific Expedition. London, 227 pp. 

Hume, W.F., 1962. Geology of Egypt, vol. 3, pt. 1. Geol. Surv. 
Egypt., 712 pp. 

KLEBELSBERG, R., 1911. Ein Beitrag zur kenntniss des Sinai- 
Karbons. Zeitschr. Deutsch. Geol. Gesell., vol. 63, pp. 594-603. 

RorHPLETZ, F.A., 1893. Stratigraphisches von der Sinaihal- 
binsel: N. Jb. Min., I, pp. 102-104. 

SAID, R., 1962. The Geology of Egypt, Elsevier, Amterdam- 
New York, 377 pp. 

ScHELLWIEN, E.T.T., 1894. Ueber eine angebliche Kahlenkalk- 
Fauna aus der ägyptisch-arabischen Wüste: Zeitschr. Deutsch. 
Geol. Gesell., vol. 46, pp. 68-78. 

SCHWEINFURTH, G.A., 1887. Sur une récente exploration géo- 
logique de l'Ouadi Arabah. Bull. Inst. Egypte (sér. 2), n9 8, 
pp. 146-162. 

WALTHER, J.K., 1890. Ueber eine Kohlenkalk-Fauna aus der 
ägyptisch-arabischen "Wüste. Zeitschr. Deutsch. Geol. Gesell. 
vol. 42, pp. 419-449. 


Marine Carboniferous exposures appear on both sides of the 
Gulf of Suez. Along the west coast of the Gulf the Carboniferous 
is known in the low hills at the entrance of Wadi Araba extending 
to the foot of the bounding immense scarps of both northern and 
southern Galala massifs. It also extends along the foot of the 
eastern scarp of the northern Galala massif in face of the Gulf 
of Suez. The oldest beds of this occurrence occur at Rod el-Hamal 
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which occupies the core of a gentle fold whose axis runs in an 
east-west direction along Wadi Araba. Here the succession starts 
with a 70 m thick sandstone section with a number of shale 
intercalations (base unexposed). This is followed by a 35 m sec- 
tion composed of four crinoidal limestone beds alternating with 
marls which carry a large number of marine fossils (Fenestella 
spp., Composita sp.). The top crinoidal limestone bed forms a 
ledge of areal extent. It varies in thickness from 180 to 300 cm. 
Overlying the top crinoidal limestone bed is a 25 m sandstone 
section with several plant remains that are especially concen- 
trated at the base. Passing to the north of Rod el-Hamal toward 
th escarp of northern Galala, the following beds (from top to 
base) overlie the above-mentioned beds with seeming con- 
formity : 
(8) sandstone forming an erosion surface; 15-20 m 
(7) Limestone full of Caninia, Edmondia and Bellerophon 
Sp, several species of corals and a few specimens of 
Spirifer sp. (the latter fossil is especially noted in the 
comparable beds to the south which abut against the 
southern Galala massif); 3 m 
(6) coarse-grained sandstone with a few shale intercalations, 
non-fossiliferous; 30 m 
(5) Marl-limestone interbeds with two bands full of Rhyn- 
chonella sp.; 3 m 
(4) Sandstone and marl full of Dictyoclostus semireticulatus, 
Linoproductus, corals (caninoid type), etc.; 40 m 
(3) coarse-grained sandstone; 10 m 
(2) Limestone full of Composita globularis, Edmondia oblonga 
and Bellerophon sp.; 4 m 
(1) Shales with some marine fossils; 50 m. 
The whole section is overlain by a series of red beds that 
are assumed to be of post-Carboniferous-pre-Cenomanian age. 
In the southeastern foot slopes of the northern Galala massif 
at Abu Darag, a succession of sandstone, crinoidal limestone, 
shales and marls crop out. These have been separated into a 
formational unit which ABDALLAH termed the Abu Darag Forma- 
tion. This unit may be correlable with the upper beds of Rod el- 
Hamal (beds 1-8) or they could be slightly higher. 
(13) sandstone; 7 m 
(12) 2 crinoidal limestone beds separated by a shale bed; 4m 
(11) brick-red and green marls; 12 m 
(10) sandstone; 15 m 
(9) marls with minor sandstone intercalations; 10 m 
(8) 2 crinoidal limestone beds separated by a shale bed; 6m 
(7) clay and marl with a thin sandstone intercalation; 13 m 
(6) sandstone; 18 m 
(5) dark red to chocoltae-coloured shale with minor inter- 
calations of sandstone; 15 m 
(4) massive yellowish non-fossiliferous sandstone; 10 m 
(3) shales with thin bands carrying fossils; 40 m 
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(2) sandstone; 20 m 
(1) grey shales with plant remains; 8 m. | 

The upper horizon contains the marine fossils: Composita, 
Caninia sp., Rhynchonella sp., trilobite fragments and crinoidal 
stems. 

The age of the Rod el-Hamal and Abu formations is Upper 
Carboniferous (Namurian-Westphalian). 

On the eastern (Sinai) side of the Gulf of Suez, Carboniferous 
rocks are exposed to the east of Abu Zeneima in a strip which 
extends from Gebel Dhulal along the foot of Gebel el-Tih as far 
as the head of Wadi Hamr, from thence running westward until 
they are cut off by the fault which has thrown the Cretaceous 
down against them, and occupying the country as far south as 
Moghara, and either side of Wadi Baba. They consist of a thick 
series of reddish and brownish sandstones underlain by a bed 
of limestone, which in turn is underlain by a series of dark red 
sandstone and shales; these stand on the eroded and peneplained 
surface of the grey gneiss high forms the country rock. 

The thickness of the non-fossiliferous sandstone below the 
limestone is 138 m in Wadi Nasb. At its junction with the 
overlying limestone, it is impregnated with the oxides of iron 


and manganese; pockets of these ores are occurring there. There | 


are a considerable number of shaly beds in the succession. Films 


of copper carbonate are occasionally seen in these sandstones | 
and turquoise is known from Gebel Moghara near the junction | 


of this sandstone with the overlying limestone. 


The limestone beds have a thickness of 40 m and consist of | 
well-bedded hard limestone and dolostone beds, sometimes | 


ochreous with abundant marine fossils. From a thin marly layer 


were collected many corals (Zaphrentoides cf. beyrichi), crinoid | 


stems, brozoa, tabulate corals (Favosites and Syringopora spp.) 


and many brachiopods (Spirifer tornacensis, Neospirifer fasciger, | 
Rhipidomella michelini, Eomarginifera cf. derbiensis, Pustula cf. | 
pilosa, Chonetes hardrensis, Actinochoncus lamellosa, Cleiothy- . 


ridina hibernica, C. royssi, Avonia bassus and one or two spe- | 
cimens of Syringothyris cuspidata. The age of the limestone beds | 


is Visean. 

The upper sandstone beds (Ataqa formation) consist mainly 
of a series of reddish-brown, fine-grained and moderately hard 
sandstones. The beds contain some plant remains (Lepidodendron, 
Sigillaria) in some localized bands. Certain coal seams in the 


succession carry some spores that point to a Visean age. The | 


upper limit of this unit is fixed arbitrarily at the basalt flow, the 
sandstones above are indistinguishable lithologically from the 
lower series of sandstones. The sandstones above the basalt carry 
no fossils but are taken to be of Lower Cretaceous age owing 
to the fact that they lie conformably below the well dated 
Cenomanian. 


The above descriptions of the Carboniferous exposures on 


both sides of the Gulf of Suez show that they are of different | 
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ages and are not, therefore, correlable as has been hitherto 
accepted by all workers (Sam, 1962). The detailed work of 
ABDALLAH (1963) on the little-known Carboniferous of the Wadi 
Araba region shows it to be higher stratigraphically than that 
which crops out on the opposite side of the Gulf. The abundance 
of Composita spp., Neospirifer, large Caninia, Bellerophon and 
Edmondia sp. indicate an upper Carboniferous age. The discre- 
pancy of the age of the occurrences on both sides of the Gulf 
indicates that a progressive shifting of the axis of the Gulf of 
Suez basin toward the west took place from Visean tu Upper 
Carboniferous time. 


CARDETA BEDS O4. LS OL APP. JE Upper Eocene 


Hume, W.F., Mapcewick, T.G., Moon, F.W., Sapex, H., 1920. 
Preliminary geological report on Gebel Tanka area. Petrol. Res. 
Bull., 10, Government Press, Cairo, 10 pp. 


The Cardita beds form a succession of chalky marls and 
limestones alternating in the upper part with flint bands. The 
marls and limestones are gypseous and weather into a white 
powder; but in places they are held together by bitumen. The 
name is given to this formation because of the abundance, in 
places, of the fossil Cardita viquesneli. This unit rests over the 
chalky limestones of middle Eocene age and lies beneath the 
Green beds. The formation assumes a thickness of 100 m in the 
Gebel Tanka area, Sinai coast of the Gulf of Suez, Egypt. 


CENOMANIAN. 


Awap, G.H., Fawzi, LM.A., 1956. The Cenomanian trans- 
gression of Egypt. Bull. Inst. Desert, Egypte, vol. 6(1), pp. 168- 
184. 

BanrHoux, J.C., 1922. Chronologie et description des roches 
ignées du Désert Arabique. Mém. Inst. Egypte, 5, 562 pp. 

Hume, W.F., 1962. Geology of Egypt, vol. 3, pt. 1. Egypt. Geol. 
Surv., 712 pp. 

Kosrannt, A.B. 1959. Facies maps for the study of the 
Paleozoic and Mesozoic sedimentary basins of the Egyptian 
region. First Arab. Petr. Congr., Cairo, 2, pp. 54-62. 

Moon, F.W., SaveK, H., 1921. Topography and geology of 
northern Sinai. Petr. Res. Bull., 10, Government Press, Cairo, 
154 pp. 

E R., 1962. The Geology of Egypt. Elsevier, Amsterdam- 
New York, 377 pp. 

The Cenomanian stage is represented in Egypt by deposits 
of a transgressive sea that progressively advanced over Egypt to 
the south. Cenomanian exposures are known in many parts of 
"northern Egypt up to lat. 27 50’, but in Wadi Qena and a few 
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isolated loclaities they reach up to lat. 27 15’. In the north the 
Cenomanain section is made up of limestones and dolomites with 
minor clastic intercalations. It is transgressive over marine Albian 
strata (as in Gebel Halal) or possibly over Vraconian strata (as in 
the Mistan ridge, northern Sinai); the latter is recognized by its 
Pervinquierian (Mortoniceras) ammonitic fauna. In the south 
the Cenomanian section is made up of marls, shales, sandstones 
and minor limestone interbeds overlapping epicontinental Nubia 
Sandstone beds. Here the formation assumes a characteristic 
yellowish colour which can be recognized from a long distance. 

In the north the lower Cenomanian is represented by marine 
strata which carry: Mantelliceras sp., Neithea sp., Eoradiolites 
liratus, Holectypus larteti, Echinoconus sp., Uchauxia sp., Orbi- 
tolina concava and others. The upper Cenomanian is poor in 
fossils and carries mainly Neolobites fourtaui and several Ostrea 
sp. 

In the south, however, the lower Cenomanian is probably 
represented by non-fossiliferous Nubia Sandstone beds while 
the upper Cenomanian is represented by a shale-marl section 
which is rich in marine fossils. The beds include a number of 
oyster embankments with Ostrea flabellata, O. africana, O. mer- 
meti, O. olisiponensis, Venus reynesi, Dosinia delettrei as well 
as Neolobites fourtaui, Hemiaster cubicus, H. pseudofourneli and 
Heterodiadema libyca. 


CHARS cof suture cuore vu ERR TS PUES Campanian - Lowest Eocene 


Sam, R., 1962. The Geology of Egypt, Elsevier, Amsterdam- 
New York, 377 pp. 


This is a carbonate unit which is of wide geographic distribu- 
tion and is known in both the Stable and Unstable Shelf areas 
of Egypt. This unit is made up almost wholly of snow-white chalk 
but a few clastics. In places the unit is represented by impure 
limestones. The chalk rests over the Dakhla Shales in the Stable 
Shelf areas of Egypt and over marls in the Unstable Shelf and 
the Gulf of Suez Taphrogeosyncline. The unit is overlain by the 
Esna Shales. 

Although yielding a few macroscopic fossils (Pecten fara- 
rensis, Pycnodonta vesicularis, P. hypoptera, etc.) the chalk is 
rich in planktonic foraminifera. These show that this unit belongs 
to different ages in different parts of the country being on the 
whole Campanian to Maastrichtian age in the northern latitudes 
of Egypt and becoming progressively younger in the southern 
latitudes. Thus in Farafra the unit is of Maastrichtian age. 
In Dakhla it is of upper Paleocene (Landenian) age (Globorotolia 
pseudomenardi and part of G. velascoensis zones) while in 
Kurkur the unit has a G. rex fauna which indicates that this 
unit in this reach is of lower Eocene age. 
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Of the macrofossils found in this unit, Echinocorys fakhryi, 
Schizorhabdus libycus, S. spp., Ventriculites poculum and V. sp. 
are common in certain areas. These fossils seem to represent a 
reefal facies of sedimentation and they seem to have no particular 
value for precise age assignment. 


CLYPEASTER-LAGANUM «SERIES» ........... Pliocene 


BEADNELL, H.J.L., 1924. Report on the geology of the Red Sea 
coast between Qoseir and Wadi Ranga, Egypt. Petr. Res. Bull., 
no. 13, Government Press, Cairo. 

Cox, L.R., 1929. Notes on the post-Miocene Ostreidae and 
Pectinidae of the Red Sea region, with remarks on the geological 
significance of their distribution. Malacol. Soc., Proc., vol. 18, 
pts. 4-5, pp. 165-209. 

Hume, W.F., 1916. Report on the Oilfields region of Egypt, 
with a geological map of the region from surveys by JoHN Barr. 
Egypt Geol. Surv., 103 pp. 

Souava, F.J., 1963. Micropaleontology of four sections south 
of Qoseir, Egypt. Micropaleontology, vol. 9, pp. 233-266. 


The Clypeaster-Laganum series forms a unit of shelly coral 
and nullipore limestones, limegrits, sands, sandstones and occa- 
sionally gravels. The chief fossils in this section are Laganum 
depressum and Clypeaster scutiformis and other Indo-Pacific 
forms. The unit is about 89 m thick in Wadi Anz (Red Sea coast 
south of Quseir). It rests above the dominantly arenaceous mem- 
bers of the oyster and cast beds and is overlain by the raised 
beaches. This unit has a wide distribution along the coasts of 
the Red Sea proper having been recorded as far north as Gebel 
Zeit. The age of this formation is Pliocene. 


CONIACIAN. 


Hume, W.F., 1962. Geology of Egypt, vol. 3, pt. 1. Egypt. Geol. 
Surv., Cairo, 712 pp. 


The Coniacian is represented in central Egypt by a lower 
clastic unit, which probably indicates a minor regression or halt 
in the advancing Cretaceous sea over Egypt, and an upper unit 
made up of marls rich in fossils. The lower Coniacian is about 
20-30 m thick in Gebel Ataqa and Wadi Feiran, Sinai where it is 
represented by poorly fossiliferous, dominantly red current 
bedded sandstones. The upper Coniacian is represented by a 60 m 
thick carbonate facies with a number of clastic intercalations. 
This part carries a large number of fossils of which the following 
are recorded from Wadi Feiran, Sinai: Arca trigeri, Pycnodonta 
vesicularis (of small size heralding the incoming of the large- 
sized forms of the Campanian), Texanites umkwelanense, Barroi- 
siceras haberfellneri, Roudaireia aff. auressensis (of small size 
heralding the large-sized forms of the Campanian), Tissotia 


34 
(Coniacian, continued). 


fourneli, T. tissoti, Trigonia ethera, and Salenia aegyptiaca. The 
Ammonitic fauna indicates an upper Coniacian age for the upper 
unit. 


D 


DAKHLA SHALES ....... Maastrichtian - Lower Landenian 


Sam, R., 1961. Tectonic Framework of Egypt and its influence 
on distribution of Foraminifera. Bull. Amer. Assoc. Petr. Geol., 
vol. 45, pp. 198-218. 

Sar, R. and Sasry, H. (MS). Planktonic Foraminifera of 
Type locality of Esna Shale, Egypt. Micropaleontology, vol. 10. 


The Dakhla Shale is a unit which is made up of dark- | 
coloured greyish shales, occasionally black or variegated and | 


having a number of calcareous-shale interbeds in its lower half 
carrying in many places Pecten farafrensis (so-called Pecten 
marls) or Exogyra overwegi (so-called Overwegi ‘series ‘). The 
unit has a wide distribution over the Stable Shelf areas of Egypt 
having been recognized in the belt of country that extends from 
Quseir on the Red Sea to Dakhla Oasis in the Western Desert. 
The unit overlies the Phosphate Formation and underlies the 
Chalk Formation. It has a thickness of about 130 m at its type 
locality in Dakhla Oasis to the north of Mut; and a thickness of 
185 m in Gebel Aweina on the Nile. In Kharga Oasis, the unit is 
thinner and includes more calcareous members. The detailed 
study of the foraminifera separated from this unit shows that it 
belongs to the Maastrichtian in its lower part (which includes 
the Pecten marls and the Overwegi series), to the Danian in its 
middle part and to the Lower Landenian (Globorotalia uncinata 
and G. pusilla zones) in its top part. In Gebel Aweina there is 
an unconformity between the Maastrichtian and Danian which 
is marked by a conglomerate. 

The black shales included in the succession of the Dakhla 
shales (recorded above the Pecten marls) and which are of 
Maastrichtian age are almost sterile in fossils but include several 
thin bands that are rich in arenaceous foraminifera indicating 
deposition in a sinking basin with intense reductivity. 


DORHAN "VOLCANICS T... t E Precambrian 


Hume, W.F., 1934. Geology of Egypt. Egypt. Geol. Survey. 
ANDREW, G., 1938. On the Imperial Porphyry. Bull. Inst. 
Egypte, vol. 20, pp. 63-81. 


This unit is made up of a succession of porphyries of brick 
red, grey and green coulours including the dark purple-red 


variety of the famous Imperial Porphyry. These volcanics are 


now regarded as forming a distinctive unit separated from the 
older Shadli volcanics by a long period. 
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DEWI FORMATION. inst. oes Ane oes Maasirichtian 


Yousser, M.I., 1957. Upper Cretaceous rocks in Kosseir area. 
Bull. Inst. Desert, Egypte, vol. 7 (2), pp. 35-54. 


The Duwi Formation is made up of a succession of hard 
semicrystalline siliceous limestones, marls and a number of 
phosphate bands which overlie conformably the Quseir Va- 
riegated Shales. At the type locality in Gebel Duwi, the formation 
is 66 m thick and includes three phosphatic beds that are being 
mined at present. The unit is overlain by a unit of dark grey to 
green shales which are known as the Dakhla shales. 

The phospatic beds are rich in coprolites and vertebrate 
remains while the intervening marl and limestone beds include 
marine fossils: Ostrea villei, Trigonoarca multidentata, Liby- 
coceras phosphaticus and others that indicate an early Maastrich- 
tian age. 


DOMA LIMESTONE tristes, Lower Eocene 


BEADNELL, H.J.L., 1927. The Wilderness of Sinai. Arnold, 
London, 180 pp. 


The Egma Limestones form a unit of massive limestones 
with tabular flint bands. The unit overlies the Esna Shales and 
underlies the Um Afrouth beds. It covers the Egma tableland, 
Sinai. The age is assumed to be Lower Eocene. 


EL HEIZ FORMATION ............... Upper Cenomanian 


ErAKKAD, S., IssAwr, B., 1963. Geology and iron-ore deposits 
of Bahariya oasis. Mem. Geol. Surv., Egypt. 


The El Heiz forms a succession of 30 m thick beds made up 
of a basal hard brown sandstone member (6 m thick) followed 
by calcareous grits and fossiliferous clays (17 m thick) and topped 
by a dolomite bed of areal extent (7 m thick). The formation is 
known from both the western and eastern scarps of Bahariya 
oasis. The fossils included are : Dosinia delettrei, Neolobites four- 
taui, Ostrea africana, O. mermeti, etc. The type locality is at 
Gebel Tibnia, western scarp, Hahariya oasis. The formation 
overlies the Bahariya formation and underlies the Hefhuf Forma- 
tion. 


ESNA SHATES. iuo ool WEE bere 。 Danian-Landenian 

BrapNELL, H.J.L., 1905. The relations of the Eocene and Cre- 
taceous systems in the Esna-Aswan reach of the Nile Valley. 
Quart. Jour. Geol. Soc. London, vol. 61, pp. 667-678. 
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Sar, R., 1960. Planktonic Foraminifera from the Thebes 
Formation, Luxor, Egypt. Micropaleontology, vol. 6, pp. 277-286. 

Sar, R., Sapry, H. (MS). Planktonic Foraminifera of Type 
locality of Esna Shale, Egypt. Micropaleontology, vol. 10. 


The Esna Shale is a unit of greenish grey shales which | 


overlies the Chalk rock unit and underlies the massive limestones 
with flint (Thebes Formation) or the Farafra Limestone. The unit 


has a wide areal distribution having been noted from such widely | 


spaced localities as the eastern extremity of Sinai and the 
Farafra Oasis. Although showing some changes in lithological 
detail and great isopachous variations, the unit is fairly uniform 
all over Egypt representing in fact one of the best mappable 


rock-stratigraphic units. On the whole, the unit becomes marly | 


toward the top by the introduction of more calcareous ingredients. 


Detailed micropaleontologic work on the type section at Gebel | 


Aweina (opposite Esna) shows that this unit belongs to the upper 


Landenian (Globorotalia velascoensis zone) in its lower part and | 


to the lowermost Eocene (G. rex zone) in its upper and more 
caleareous part. In Farafra the unit belongs to both G. pseudo- 
menardi and G. velascoensis zones of the upper Landenian, while 
the upper part includes large numbers of Eponides lotus as well 


as Operculina libyca and the small Nummulites deserti, and | 
N. praecursor. This upper part of the Esna Shale Farafra section | 


could be of lower Eocene age and could be correlatable with 
G. rex zone of the Nile section. BERGGREN (personal communica- 
tion) states that beds with Eponides lotus fauna are interbedded 
ith beds with G. rex fauna in the Libyan lower Tertiary sections. 
The unit assumes a Danian (or slightly older age) in the 
north of Egypt and becomes progressively younger southward. 


EVAPORITE GROUP 


Bowman, T.S., 1925-1931. Report on boring for oil in Egypt. 
Sections 1, 2 and 3. Mines and Quarries Dept., Cairo. 


asia Puer uM na ae cR EO ama Miocene _ 


Moon, W.F., Sanex, H., 1923. Preliminary geological report | 


on Wadi Gharandal area. Petr. Res. Bull., 10, Government Press, 
Cairo, 42 pp. 


The evaporite Group forms a succession of evaporites alter- 
nating with sands, shales and minor carbonate beds which assume 
in places great thicknesses. The unit is best developed along the 
coasts of the Gulf of Suez and the Red sea. In Wadi Gharandal 
it is about 735 m in thickness. The unit rests over the Globigerina 
marls and underlies a post-Miocene section of clastics and minor 
evaporites. The age is assumed to be middle Miocene. 

In outcrop the evaporite members of this group are almost 
always made up of gypsum. In the subsurface, however, the 
evaporites are usually in the form of anhydrite and there are 
also some halite beds. All over the Gulf of Suez the Evaporite 
group can be divided into several formations that can be consis- 
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tently traced over long distances. These are from top to bottom: 

Gypsum no. 5: Buff-coloured gypsum (or anhydrite) and halite 
beds alternating with comparatively thick sand and shale 
interbeds. There are a few fossils in this unit, although one 
of the lower shale intercalations carries Orbulina universa. 
This formation has been called by some authors the “ Eva- 
porite series " (e.g. the geologists of the Compagnie Orientale 
des Pétroles). The formation assumes about 700 m in thick- 
ness in the Belayim area. 

Lithothamnion Limestone (Nullipore rock) : This is a succession 
of algal limestones and marls which assume in the Gharandal 
area about 130 m in thickness. This unit shows great lateral 
variations being represented in places by shales and sands 
rich in Globigerinoides rubra and/or Orbulina universa and 
Globigerina triloba, etc. The thickness of this formation 
varies from 35 to 70 m in the Belayim area. 

Gypsum no. 4: This is a unit made up of gypsum (or anhydrite) 
beds with minor shale and more rarely sand interbeds. The 
thickness of this formation in the Wadi Gharandal outcrop 
is about 70 m while in the subsurface at the Belayim area, 
it may reach a thickness of 170 m. 

y Intergypseous Marls (Moon and Sapex’s Upper Intergypseous 
Marls): This is a succession of marls and shales which is 
relatively poor in fossils. It assumes in the surface section 
of Wadi Gharandal a thickness of about 55 m. In the Belayim 
field this unit has an average thickness of 70 m and is made 
up of shales and sands. The sands are usually oil-bearing 
representing in fact the most extensive pay zone in the 
Belayim field. 

Gypsum mo. 3: This is a solid gypsum (or anhydrite) unit with 
one or two minor shale interbeds. In the surface this forma- 
tion represents the massive crystalline gypsum of the Gulf 
of Suez (Ras Molaab Alabaster formation). It assumes in 
Wadi Gharandal 170 m in thickness. In the subsurface at the 
Belayim oilfield, the formation may be cut in the middle by 
a thin bed of halite. The formation in Belayim has a variable 
thickness and averages about 70 m. 

B Intergypseous Marls (Moon and Sapex’s Lower Intergypseous 
Marls): This is a succession of marls and shales which 
assumes a thickness of 90 m in the Wadi Gharandal surface 
section. In the subsurface at the Belayim area, there is an 
occasional conglomeratic bed that cuts through this forma- 
tion. It is occasionally oil-bearing (zone IVa). The thickness 
of this formation varies greatly. 

Gypsum no. 2: This is a thinner unit of gypsum (or anhydrite) 
which assumes a thickness of 20 to 30 m in the Belayim area. 

« Intergypseous Marls : This is a solid marl unit of about 30 m 
in thickness in the Belayim area. 

Gypsum no. 1: This is a succession of gypsum and anhydrite 
beds which reach in the subsurface at Belayim 15 m in 
thickness. 
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The above-mentioned formations are of wide areal distribu- 
tion in the Gulf of Suez district. The units from Gypsum no. 3 to 
the Lithothamnion Limestone inclusive are sometimes referred 
to as “ Upper Globigerina Marls ", while the units from Gypsum 
no. 1 to the B Intergypseous Marls are referred to as the “ Lower 
Globigerima Marls ". 


FARAFRA LIMESTONE .................. ? Lower Eocene 


BrapNELL, H.J.L., 1901. Farafra Oasis, its topography and 
geology. Egypt. Surv. Dept., Cairo, 39 pp. 

Sam, R., 1962. The Geology of Egypt. Elsevier, Amsterdam - 
New York, 377 pp. 

Sam, R., Kerpany, M.T., 1961. The geology and micropaleon- 
tology of Farafra Oasis, Egypt. Micropaleontology, vol. 7, pp. 317- 
336. 

The Farafra Limestone forms a unit of buff-coloured al- 
veolinid limestones which assume a thickness of 63 m at its type 
locality at Gus Abu Said, western scarp of Farafra Oasis. The 
unit overlies the upper calcareous members of the Esna Shales 
which are rich in Operculina libyca and Eponides lotus (so- 
called Operculinen Horizont by Schwager). The Farafra Lime- 
stone is packed full with several spherical Alveolina sp.: A. 
decipiens, A. pasticillata, A. dolioformis and others. The age 
of this unit is agreed upon by all authors to be Lower Eocene 
on the strength of stratigraphic relations. HOTTINGER, however, 
believes that this unit may be of Ilerdian age (Paleocene) Sam 
believes that this unit may represent the reefal facies of the 
open sea of the lower Eocene. 

Recent extensive field work by Said has thrown light on 
the field relations of this unit. Along the Farafra-Baharia stretch 
the unit has been traced in the field for more than 200 km and 
is found to merge into the middle Eocene Naqb Formation 
(= Minia Formation). The unit has been also traced along the 
Farafra-Assiut stretch and its dip slope was found to make the 
extensive country between the Nile and the oases. At Assiut 
the unit appears at the basal beds of Gebel Drunka forming 
part of the Minia Formation. In both Gebel northern and Gebel 
southern Galala, the unit was recognized as resting uncon- 
formably over older strata and below beds with Nummulites 
gizehensis, thus taking the same stratigraphic position as the 
Minia Formation. If these field observations carry any weight 
the unit could be of lower middle Eocene age. The alveolinid 
faunas found in both Farafra and Minia formations, although 
different, could be of similar age. Work on the Alveolima sp. 
found in both units is now in progress. 
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SEINY O SERIES? FORMER. cues ve ntm Coniacian 


BEaDNELL, H.J.L., 1902. The Cretaceous region of Abu Roash, 
near the Pyramids of Giza. Egypt. Surv. Dept, Cairo, 48 pp. 


The flinty ‘series’ is composed of white chalky limestone 
with flint concretions and bands. The following fossils are de- 
scribed from this unit: Amorphospongia tumescens, Phyllocoenia 
roachensis, Cucullaea ligeriensis, and Distefanella lombricalis, 
Tissotia tissoti and ? T. fourneli. The unit has a limited areas 
distribution. It assumes a thickness of 34 m in Gebel Abu Roash. 
The unit was given a Turonian age, although some authorities 
consider it as of Coniacian age. This formation overlies the Ac- 
teonella series and underlies the Plicatula series. 


RALALA FORMATION ..........- ni Cenomanian 


ABDALLAH, A.M. (MS). Late Paleozoic Rocks of the Western 
coast of the Gulf of Suez, Egypt. Mem. Geol. Surv., Egypt. 


The Galala Formation is a succession of 80-120 m greenish- 
yellow marls with a few Oyster banks with Ostrea flabellata, 
O. africana and O. olisiponensis. Other fossils that are separated 
from the marls are Hemiaster pseudofourneli, H. cubicus, Dosinia 
delettrei, etc. The age is upper Cenomanian. The formation is 
of wide areal extent and is known from the footslopes of Gebel 
Ataqa, and north and south Galala massifs. The Formation over- 
lies the Malha Formation and underlies the ammonite bed which 
marks the advent of the Turonian. 


GATTAHIAN GROUP :................. ? Lower Paleozoic 


Er-RawLy, M.F. Akaap, M.K., 1960. The basement complex 
in the Central Eastern Desert of Egypt. Paper no. 8, Egypt. Geol. 


Surv. 
Hume, W.F., 1934. Geology of Egypt. Egypt. Geol. Surv. 


The Gattarian is a unit which includes a large variety of 
granitic rocks which have sharp contacts and showing limited 
contact effects. The group comprises mainly pink biotite horn- 
blende granites, more rarely muscovite granites and pink gneis- 
sose granites. The granites are predominantly leucocratic, some 
of them being almost alaskites and simulate in part pegmatitic 
granites all of a predominant pink to red colour. The group 
usually occurs in the form of plutons with round or roughly ovoid 
outline in contrast to the older grey (Shaitian) granites. They 
form some of the most conspicuous mountains in the basement 


complex. 
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The group probably belongs to several episodes of plutonic | 
activity in late Precambrian to lower Paleozoic time. 
The group is cut by a very large variety of post-granite | 
dikes and sills of presumed lower Paleozoic age. 


GEBEL AHMAR SANDS AND GRAVELS ....... Oligocene 


SHUKRI, N.M., 1954. On cylindrical structures and colour- 
ation of Gebel Ahmar near Cairo, Egypt. Bull. Fac. Sci., Cairo 
Univ., 32, pp. 1-23. 


The Gebel Ahmar sands and gravels is a unit made up of 
vividly coloured sands, quartzites and gravels with occasional 
cylindrical pipes. These sands and gravels overlie unconformably 
the upper Eocene Maadi Formation and underlie the Oligocene 
basalt intrusions or the Burdigalian marine Miocene. The unit 
is poor in fossils having abundant tree trunks (forming in places 
petrified forests) and a few fresh water snails. The age is believed 
to be Oligocene. The unit is of wide distribution in northern 
Egypt and is believed to be formed in a sinuous river that drained 
the uplifted surface of Egypt in ? late Oligocene time. 


GEBEL HOF FORMATION ................ Middle Eocene © 


Farac, I.A.M., Ismarz, M.M., 1959. Contribution to the strati- 
graphy of the Wadi Hof area. Bull. Fac. Sci., Cairo University, 
no. 34, pp. 147-168. 

The Gebel Hof Formation is a unit of solid white to grey 
limestone rich in N. gizehensis. The unit is exposed in Gebel 
Hof, Helwan desert, where it assumes a thickness of more than 
120 m (base unexposed). It underlies the Observatory formation. 
This unit is correlatable with the gizehensis and lower building — 
stone members of the Mokattam Formation. It is of middle — 
Eocene age. | 


GEBEL KHASHAB REDBEDS ............. Lower Miocene 
Sam, R., 1962. The Geology of Egypt. Elsevier, Amsterdam - 
New York, 377 pp. 


SAID, R., 1962. Das Miozän in der Westlichen Wüste Agyptens. 
Geol. Jb., 80, pp. 349-366. 


The Gebel Khashab Redbeds form a widely distributed unit 
in the desert to the west of Cairo. The unit is made up of vividly- 
coloured sands and gravels. It assumes about 70 m in thickness 
in Gebel Khashab (west of Cairo). It overlies the Oligocene 
basalt flows and underlies the Plio-Pleistocene gravel terraces. 
The fossils separated from this unit include silicified tree trunks 
but a thin localized bed with marine fossils (Scutella zitteli) lie 
at the base. The unit represents the socalled “ fluviatile facies " 
of the invading Lower Miocene sea over northern Egypt. 
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GEBEL QATRANI FORMATION ............... Oligocene 


ANDREWS, C.W., 1906. The extinct animals of Egypt. A de- 
Scriptive catalogue of the Tertiary vertebrata of the Fayum, 
Egypt. London, 324 pp. 

BEaDNELL, H.J.L., 1902. The topography and geology of the 
Fayum Province of Egypt. Egypt. Surv. Dept, Cairo, 101 pp. 


The Gebel Qatrani Formation (= Beadnell’s Fluvio-marine 
series) is a unit of variegated sands and sandstones with alter- 
nating beds of shale and marl. It overlies the Qasr el-Sagha 
Formation and underlies a long sheet of basalt. It assumes a 
thickness of about 250 m in Gebel Qatrani, northern Fayum 
desert. This unit is of especial importance for it includes a rich 
and rare collection of vertebrate remains which aroused world- 
wide interest. The formation is believed to have been deposited 
in an estuary into which land animals were washed out and 
mixed with a marine fauna. The vertebrates include some of 
the earliest known whales, sea-cows and elephants intermingled 
with remains of armoured fish, turtles and tortoises, crocodiles 
and gavials. The age of this unit is early Oligocene. 


GEHANNAM FORMATION ............... Middle Eocene 


BEaDNELL, H.J.L., 1902. The topography and geology of the 
Fayum Province of Egypt. Egypt. Surv. Dept., Cairo, 101 pp. 

Sam, R., 1963. Note on the Biostratigraphy of the Eocene 
rocks of Egypt. Bull. Inst. Petrol., Paris. 

The Gehannam Formation is a unit of gypseous shales and 
marls, with minor limestones and sand interbeds. The type 
locality of this formation is at Gar Gehannam, Fayum desert 
where it assumes a thickness of 50 m. The formation overlies 
the Wadi Rayan Formation and underlies the Birket Qurun 
Formation. It also crops out in the ravines or deep water chan- 
nels of the Fayum depression below the alluvium; hence the 
name Ravine Formation which is sometimes given to it. The 
unit has been also recorder by Sam in the desert between Fayum 
and the Nile valley where it carries Nummulites lyelli. 

This unit is equated with the upper building stone member 
of the Mokattam Formation. The age is considered upper Middle 
Eocene. 


GHARANDAL GROUP ......... Aquitanian to Burdigalian 


Moon, W.F., Sanex, H., 1921. Preliminary geological report 
in Wadi Gharandal area. Petrol. Res. Bull., 10, Government Press. 


The Gharandal is à term used by oil company geologists to 
cover the unit known as the Globigerina marls. The type locality 
is at Wadi Gharandal, Gulf of Suez region where it underlies 
gypsum no. 1 of the Evaporite Group and overlies unconformably 
a basalt flow. The unit is made up of three units at the type 
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locality. These are from top to base: Miocene marls, Miocene 
grits with an Aturia bed at top and a Miocene clay unit with 
a basal flint and basalt conglomerate. The thickness of the unit | 
is 555 m in the type locality. In places the upper marl unit 
becomes sandy. The group is divided into several formations 
(from top to base) — Ayun Musa formation, Asl formation (both 
including sand members which are sometimes oil-bearing), the 
Hawara and Muherrerat formations. The section is lithologically 
monotonous and these formational units are difficult to dif- 
ferentiate in the field. The Asl Formation, however, is sandy 
and is sometimes easy to trace over long distances. 


GHORABI IRON-ORE MEMBER .......... Lower Lutetian 


Evakkap, S., Issawr, B., 1963. Geology and Iron-ore deposits 
of Baharia oasis. Paper no. 18, Egypt. Geol. Surv. 


The Ghorabi member is a succession of iron beds inter- 
calated by a middle clay layer and topped by sandstone beds. 
The type locality is north Gebel Ghorabi, where the succession 
assumes 15 m in thickness. The member overlies a clay bed full 
of Operculina discoidea of assumed lower Lutetian age. It in- 
cludes numerous replaced fossils of lower Lutetian age: Alveo- 
lina spp., Discocyclina sp., Nummulites atacicus, Velates schmie- 
deli and many other fossils. The member is equated with part 
of the Naqb Formation. 


GIUSHI MEMBER Jonie Audet SER En OS eerste Upper Eocene 


CuviL.LIER, J., 1930. Revision du Nummulitique Egyptien. 
Mém. Inst. Egypte, 16, 371 pp. 

Hume, W.F., 1911. The effects of secular oscillation in Egypt 
during the Cretaceous and Eocene periods. Quart. Journ. Geol. 
Soc. London, vol. 67, pp. 118-148. 


The Giushi member is a unit of thinly-bedded richly fossili- 
ferous white limestones which forms the uppermost member of 
the Mokattam Formation. At its type locality at Gebel Giushi to 
the east of Cairo it assumes 60 m in thickness. It is overlain by 
the Maadi Formation. The unit is full of Nummulites contortus- 
striatus, Operculina pyramidum and other fossils. The age is 
upper Eocene. 

This member was separated by Hume into a unit which he 
termed the Middle Mokattam. 


GLOBIGERINA MABL sx ete rens caf api Miocene 


Bowman, T.S., 1925-1931. Report on Boring for oil in Egypt, 
sections I-III; Mines end Quarries Dept., Cairo. 
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Moon, F.W., SapEk, H., 1921. Preliminary geological report 
on Wadi Gharandal area. Petrol. Res. Bull., 10, Government Press, 
Cairo. 

The Globigerina marl is a succession of marls, shales and 
sands which are rich in foraminiferal species. The unit has a 
wide distribution in the Gulf of Suez region. The sand members 
of this formation are sometimes oil-bearing in the Belayim and 
Asl oilfields. The thickness varies enormously from one place to 
another. The maximum thickness is about 2000 m which was 
recorded in the Baba well. In Wadi Gharandal the surface section 
of this unit is about 55 m in thickness. 

The unit rests below gypsum no. 1 of the Evaporite Group 
and overlies the Basal Miocene unit or older rocks. 

The term Globigerina marl is sometime used to cover not 
only this part of the Miocene section (as here delimited) but 
also some of the lower formations of the Evaporite Group. 


pp Upper Eocene 


Hume, W.F., Mapcwick, T.G., Moon, F.W., Sapex, H. 1920. 
Preliminary geological report on Gebel Tanka area. Petrol. Res. 
Bull., 4, Government Press, Cairo, 16 pp. 


The Green beds form a succession of alternating brown or 
green gypseous marls and dark yellow limestones. The green 
beds seem to owe their colour to dissiminated particles of glau- 
conite. They contain a small percentage of tricalcium phosphate. 
The unit overlies the Cardita beds and underlies the “ gypseous 
marls ”. The formation is marked at both its top and bottom by 
white marly limestone beds. Paleontologically the unit is divisible 
into a lower horizon characterized by the presence of abundant 
corals (Astrhelia similis) and an upper horizon full of fish teeth, 
vertebrae and Nummulites contortus-striatus. This formation is 
known only in the larger Tanka area, Sinai coast, Gulf of Suez 
where it assumes a thickness of 90 m. The age of this unit is 
upper Eocene. 


HALAL FORMATION .... pe. o ee et Cenomanian 

Moon, F.W., SavEeK, H., 1921. Topography and geology of 
northern Sinai. Petr. Res. Bull., 10, Government Press, Cairo, 
154 pp. 

Sam, R., 1962, The Geology of Egypt. Elsevier, Amsterdam - 
New York, 377 pp. 

Sam, R., Barakat, M.G., 1957. Cenomanian foraminifera from 
Gebel Asagil, northern Sinai, Egypt. Egypt jour. Geol., vol. 1, 
pp. 65-85. 
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(Halal Formation, continued). 


The Halal is a unit made up of resistant dolomitic and re- 
crystallized limestones with minor marl intercalations at base 
which overlies in the type locality (Gebel Halal, northern Sinai) 
a section of more clastic composition which carries in the minor 
marl and carbonate intercalations a marine upper Albian fauna 
(Knemiceras). The upper limit of the Halal Formation is marked 
by a persistent bed full of ammonites (so-called Ammonite bed) 
which marks the base of the Turonian. 

The Halal Formation yielded in its lower levels fossils that 
belong to the lowermost Cenomanian (Mantelliceras fauna), while 
in its upper levels it carries a fauna that belongs to the upper 
Cenomanian (Neolobites fourtaui, etc.). The unit represents the 
open sea carbonate facies of the advancing Cenomanian sea. 

The thickness of this formation at its type locality is 550 m. 
It is a widely distributed unit in northern Sinai and has been 
noted in Gebel Yelleg and in the Mistan ridge. In the latter 
locality planktonic foraminefera of open sea facies comparable 
to those known from the Cenomanian of Europe have been noted. 


HAMMAMAT SERIES ...................... Precambrian 


ANDREW, G., 1939. The greywackes of the Eastern Desert of 
Egypt. Bull. Inst. Egypte, vol. 19, pp. 93-115. 
Hume, W.F., 1935. Geology of Egypt. Egypt. Geol Surv. 


The Hammamat is a succession of unmetamorphosed clastic 
redbeds consisting essentially of arenites, greywackes, polymictic 
conglomerates and subgreywackes which attains a thickness at 
its type locality in Wadi Hammamat to the east of Qena of about 
1500 m. This unit seems to be younger than the Dokhan volcanics, 
having volcanic material included in its conglomerates and are- 
nites. The unit is widely distributed in the Eastern Desert and 
Sinai. 


HAMRA FORMATION ......... Upper Lutetian - Bartonian 


Sam, R. and Issawi, B. (MS). Eocene Rocks of the northern 
plateau of Baharia Oasis. 

Saw, R., 1963. Notes on the Biostratigraphy of the Eocene 
formations of Egypt. Bull. Inst. Petrol. 


The Hamra Formation is 75 m thick unit of limestones with 
a large number of marl intercalations. The type locality is at 
Gar el-Hamra (northern plateau of Baharia Oasis). The age 
of the formation is upper Lutetian in the lower part and Bar- 
tonian in the upper part. Fossils included in the lower beds are: 
Nummulites champollioni, N. gizehensis, small Ostrea multi- 
costata, Gisortia, etc. Fossils reported from the upper beds are: 
Ostrea clotbeyi, O. multicostata, Carolia placunoides, N. contor- 
tus-striatus, N. lyelli, Turritella angulata, T. blanckenhorni, etc. 
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The formation has a great areal extent in the middle latitudes 
of the Western Desert of Egypt. It overlies the Qazzun Formation 
and underlies unconformably the Radwan Formation. 


PERDUE FORMATION Anca. odie ts 100). . MA Campanian 


ErakkKap, S. and Issawi, B., 1963. Geology and iron-ore de- 
posits of Baharia oasis. Mem. Geol. Surv., Egypt. 

Sap, R., 1962. The Geology of Egypt. Elsevier, Amsterdam - 
New York, 377 pp. 


The Hefhuf is a 130 m thick section made up of a lower 
dolomite member (40 m thick) overlaid by sand and clay mem- 
bers (70 m thick) and topped by another dolomite member (20 m 
thick). This formation is known in the Baharia-Farafra area. 
Fossils reported from the dolomite members include: Ostrea 
cornu-arietis, O. matheroni and others. The type locality is at 
Gebel Hefhuf, an isolated ridge-like hill in the Bahariya oasis 
depression. 


EGLA FORMATION Eu. saeco :dolirities: Precambrian 


Axaap, M.K., 1957. Petrography, structure and Time relations 
of Igla Formation, Eastern Desert. Egypt. Jour. Geol, vol. 1, 
pp. 93-102. 


The Igla forms a succession of arenites, conglomerates, sub- 
greywackes and hematitic siltstones of essentially red-purple to 
brick-red colour. The Igla lies at the base of the Hammamat 
series. The unit has been described in the numerous memoirs 
of the Egyptian Geological Survey describing the regional geo- 
logy of the central Eastern Desert as “ purple slate series ". The 
type locality of this formation is at Wadi Igla, Eastern Desert, 


Egypt. 


JURASSIC 

Ar-Fan, D.M. (MS). On the occurrence of coal in the Ma- 
ghara district, northern Sinai. 

ARKELL, W.L, 1956. Jurassic Geology of the World. Oliver 
and Boyd, London, 806 pp. 

AnKELL, W.L, BramKamp, R.A., STEINEKE, M., 1952. Jurassic 
ammonites from Jebel Tuwaiq, central Arabia. Phil. Trans. Roy. 
Soc., (B), 236, pp. 241-311. 

Bartuoux, J.C., DouviLLÉ, H., 1913. Le Jurassique dans le 
désert à l'Est de l'Isthme de Suez. C. R. Ac. Sci., 157, 265-268. 
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DovvinLÉ, H., 1916. Les terrains secondaires dans le massit 
du Moghara à l'Est de l’Isthme de Suez, d’après les explorations 
de M. Couyat Barthoux. Paléontologie: Mém. Acad. Sci, Fr. 
(ser. 2), 54, 184 pp. 

Farac, LA.M., 1957. On the occurrence of Lias in Egypt. 
Egypt. Jour. Geol. 1, 49-63. 

Farac, LA.M., Omara, S., 1955. On the occurrence of marine 
Middle Jurassic deposits at Gebel El-Minshara, northern Sinai, 
Egypt. Bull. Inst. Desert Egypte. 5 (1), 165-178. 

Farac, LA.M., SHaTA, A., 1954. Detailed geological Survey 
of El-Minshara area. Bull. Inst. Egypte, 4 (2), 5-82. 

Sam, R., 1962. The Geology of Egypt. Elsevier, Amsterdam - 
New York, 377 pp. 

Suata, A., 1951. The Jurassic of Egypt. Bull. Inst. Desert 
Egypte, 1 (2), 68-73. 


Surface Jurassic exposures are known in Egypt in northern 
Sinai at the core of several anticlinal structures (Maghara, Min- 
sherah, Jeham and Um Mafrouth) and in the eastern scarps of 
the northern Galala massif overlooking the Gulf of Suez (Khashm 
el-Galala, Ras el-Abd and Abu Darag) and in the country at 
the footslopes of northern Galala massif at the entrance of Wadi 
Araba. | 

The most complete section occurs in Gebel Maghara, 
northern Sinai where a section of more than 1900 m thick is | 
known. The beds of this section are dated from pre-Bajocian (?) 
to Kimmeridgian. The following gives the section at Maghara | 
with a special emphasis on its ammonite fauna (from top to 
base) : 

— dolomitic limestone (Glandarienkalk) with 
corals and echinoids; Kimmeridgian 

— marls and limestones with flint bands car- | 
rying: Perisphinctes birmendorfensis, Ari- | 
sphinctes sp.; Oxfordian 


Masajid — marls and limestones with Reineckia anceps, | 
Formation Erymnoceras sp., Quenstedtoceras sp. etc; | 
570m Callovian | 


— Kehailia member, 135 m beds with Eudesia 
cardium, Eligmus rollandi, Gryphaea costel- | 
lata and Micromphalites pustuliferus, Gly- 
doniceras orientale, Oecotraustes sp.; Ba- 


thonian | 
Safa current-bedded sands, silstones and shales 
E DOR with coal seams of seeming economic im- 
215m portance, fluviomarine; interbedded shales 


with marine Bathonian foraminifera 

— 133 m marls and shales topped by a hard 
sandstone bed with Thambites; lower marls 
carry Ermoceras-Thamboceras fauna in 
middle and Thamboceras, Oppelia subra- 
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Bir Maghara diata, Lissoceras oolithicum, Spiroceras bi- 
Formation furcatum, and Leptosphinctes tenuiplicatus 
450 m in lower part upper Bajocian 
— Mowerib member, 135 m of marls and shales 
with Normanites brakenridgei; middle Ba- 
jocian 
— Malh member, 95 m marls and sandy lime- 
stones with ? Phylloceras 
Bc fluvio-marine current-bedded sands, shales 
212m and siltstones; Pliensbachian (?) 
Rajabiah marine limestones and marls full of algal 
Formation beds; towards the top with Trigonia (?) sp.; 
295 m Triassic (?) 


Formation stones, shales, siltstones and coal seams; 


Mashabba | fluvio-marine current-bedded sands, sand- 
100 m Triassic (?) 


The 80 meter Jurassic exposure at Gebel Minsherah, nor- 
thern Sinai carries a typical Ermoceras ammonite fauna and is 
therefore considered as of upper Bajocian age. In the Ayun 
Musa wells (Gulf of Suez) where Jurassic is discovered below 
the Miocene, a good specimen of Sonninia was found in beds 
below the coal-bearing horizons of this section, indicating the 
presence of middle Bajocian in the Gulf of Suez region. 

In Khashm el-Galala (Gulf of Suez) the 170 m surface 
section includes no ammonites, but the brachiopod fauna present 
suggests an upper Bathonian age. Further south, along the coast 
of the Gulf of Suez, at Abu Darag, a new Jurassic exposure 
was found in which was found an Erymnoceras fauna. This 
indicates the most southerly known occurrence of this stage in 
Egypt. 

Tor a record of the subsurface occurrences of the Jurassic 
and its paleogeography, reference is made to Sam (1962). 


K 


KOM EL SHELUL FORMATION ................. Pliocene 


BLANCKENHORN, M., 1921. Handbuch der regionalen Geologie 
Aegypten. Carl Winters Universitätsbuch handlung, Heidelberg, 
244 pp. 

Mayer Evmar, K., 1898. Systematisches Verzeichniss der 
Fauna des unteren Saharianum. Paleontographica, vol. 30, pp. 60- 
90. 

Saw, R., 1962. The Geology of Egypt. Elsevier, Amsterdam - 
New York, 377 pp. vid 

SaNprFonp, K.S., ARKELL, W.J., 1939. Paleolithic Man and the 
Nile Valley in Lower Egypt. Chicago Univ. Oriental Inst. Publ, 


36, 105 pp. 
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The Kom el-Shelul Formation occurs as a strip along the 
Nile valley cultivation edge from Giza to Fashn. At its type 
locality at Kom el-Shelul, it assumes 25 m in thickness and 
consists of sandstone beds and coquinal limestones full of Ostrea 
cucullata, Pecten benedictus, Chlamys scabrella, Strombus coro- 
matus, Clypeaster aegyptiacus and others. The formation rests 
unconformably over the upper Eocene Maadi formation and is 
truncated by Sicilian terraces. 


KUHEKURSTUEE 224.0. 4. 4.0 Upper Paleocene 


Awa, G.H., Gap, M.A. (MS). Paleontology of the Kurkur- 
stufe, Gebel Garra and the Oasis of Kurkur, Egypt. 

BLANCKENHORN, M., 1900. Neues zur Geologie und Paläonto- 
logie Aegyptens. II. Das Palaeogen. Zeitschr. Deutsch. Geol. Ges., 
vol. 52, pp. 403-479. 

CUVILLIER, J., 1935. Contribution à la géologie du Gebel 
Garra et de l'Oasis de Kourkour (Désert libyque). Bull. Soc. Roy. 
Geogr. Egypte, vol. 19, pp. 127-153. 

Sam, R., Issawk, B., 1963. Preliminary results of a geological 
Expedition to Lower Nubia and the oases of Kurkur and Dungul. 
Monogr. New Mexico Museum. 


The Kurkurstufe is a succession of ochreous marls and marly 
limestones which are developed along the Garra-Kurkur-Dungul 
stretch (southern Libyan Desert). The unit overlies the Dakhla 
shales with Exogyra overwegi in Garra and underlies a well- 
developed chalk rock unit (described as calcaire en briquettes by 
Cuvillier). It assmes 17 m in thickness in Garra and has 2 fossi- 
liferous thin bands which carry : Gitolampas abundans, G. fallax, 
Calyptrophorus cf. indicus, Strepsidura indica, Turritella hollandi, 
Amaurellina (Cromium) rouaulti, Murex (Phyllonotus) sander- 
soni, Cardita hanhuensis, etc. The unit replaces laterally the upper 
members of the Dakhla Shales. The age is considered upper 
Paleocene with faunas with Indian affinities comparable to those 
known in the Hangu Shales and the Ranikot series of India. 


LIBYASZGHOUP 2 AR A Paleocene - Middle Eocene 


Sam, R., 1960. Planktonic Foraminifera from the Thebes 
Formation, Luxor, Egypt. Micropaleontology, vol. 6, pp. 277-286. 

ZITTEL, K.A., 1883. Beiträge zur Geologie und Paläontologie 
der Libyschen Wüste und der angrenzenden Gebiete von Aegyp- 
ten. Palaeontographica, vol. 30 (1), pp. 1-112. 


The Libya group (or Libyschestufe or Libyan) comprises a 
number of distinct formations that cover the interval from the 
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Paleocene to the lower Middle Eocene. It is composed of the 
following formations from base to top: Esna Shale, Thebes 
Formation (or Lower Libyan) and the Minia Formation (or upper 
Libyan). 


LITHOTHAMNION LIMESTONE ........... Middle Eocene 


SADEK, H., 1939. The Miocene in the Gulf of Suez region 
(Egypt). Egypt Geol. Surv., Cairo, 118 pp. 


The Lithotamnion Limestone forms a unit of algal limestone 
and marls which assume in Wadi Gharandal, Gulf of Suez, a 
thickness of 130 m. These limestones rest below Gypsum no. 5 
and lie above Gypsum no. 4 of the Evaporite Group. The Litho- 
thamnion Limestones form an important formation in the Eva- 
porite Group. They have also been called the Nullipore rock. 


LOWER CRETACEOUS 


Attia, MI, Murray, G.W., 1952. Lower Cretaceous ammo- 
nites in marine intercalations in the “ Nubian Sandstone ”of the 
Eastern Desert of Egypt. Quart. Jour. Geol. Soc., London, 107, 
442-443. 

DovvinLÉ, H., 1916. Les terrains secondaires dans le Massif 
de Moghara, à l'Est de l'Isthme de Suez, d'aprés les explorations 
de M. Couyat-Barthoux: Paléontologie. Mem. Acad. Sci. Paris 
(ser. 2), v. 54, 184 pp. 

FaraG, LA.M., 1947. Preliminary Note on the Geology of 
Risan Aneiza. Bull. Fac. Sci, Cairo, 26, 1-38. 

Hume, W.F., 1962. The Geology of Egypt. Vol. 3, pt. 1, Geol. 
Surv. Egypt, 712 pp. 

Maumovp, I.G., 1955. Etudes paléontologiques sur la faune 
crétacique du massif de Moghara (Sinai, Egypte). Publ. Inst. 
Desert, Egypte, no. 8, 192 pp. 

Moon, F.W., Sapex, H., 1921. Topography and Geology of 
northern Sinai. Petr. Res. Bull., 10, 154 pp. 

Saw, R., 1962. The Geology of Egypt. Elsevier Publishing 
Co., Amsterdam - New York, 377 pp. 

In Egyptian terminology, the Lower Cretaceous is used to 
cover the interval up to and including the Albian (i.e. the Cre- 
taceous rocks deposited prior to the major marine Cenomanian 
transgression). 

Marine Lower Cretaceous rocks crop out only at a few 
isolated spots in northern Sinai and the Gulf of Suez. The most 
complete section is found in Lagama-Minsherah, northern Sinai. 
Here the section can be divided into the following units (from 
top to base) : 

(5) Limestone-marl succession with occasional 
beds of oolitic limestones carrying in the 
lower levels: Douvilleiceras, Desmoceras 
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(Lower Cretaceous, continued). 


UPPER ALBIAN latidorsella, few Beudanticeras sp. and in 
the upper levels: abundant Knemiceras 
sp., Eotetragonites, Nerinella sp., Orbitolina 
and others; 110 m. 

(4) Sandstone variegated (oolitic in Halal) 

Unconformity 

(3) Oolitic limestone-marl unit with gastro- 
pods in lower part followed by a horizon 
rich in small Puzosia, small Nautilus lal- 
liari, Beudanticeras sp., and compound co- 
rals. 

(2) Sandstone 

(1) Sandstone (base unexposed) with interca- 

ALBIAN lations of oolitic limestones carrying ma- 
rine fossils: lowest intercalation with: 
Costidiscus recticostatus (lowermost Ap- 
tian), Lytoceras liebigi, L. sutile, large 
Nautilus lallieri, Cyprina lagamensis, Be- 
lemnites sp., Nerinea sp., Trigonia sp., large 
Phylloceras semistratum followed by se- 
veral thin Trigonia beds. 


Apart from this northern Sinai occurrence, marine Albian 
(Knemiceras-bearing beds) are reported from the core of Halal 
and Shabrawet anticlines. Albian is reported also from the Gulf 
of Suez region and northern Wadi Qena. In other parts of 
northern Egypt, the Lower Cretaceous is probably represented 
by a solid non-fossiliferous sandstone unit (Nubia Sandstone) 
which is commonly found below the Cenomanian-rocks. 

For a full record of the subsurface occurrences, paleogeo- 
graphy, facies and isopachous variations of the Lower Cretaceous 
refer to Saro (1962). 


MAADI FORMATION ... Rte TR Upper Eocene 


BannoN, T., 1907. The topography and geology of the district 
between Cairo and Suez, Egypt. Surv. Dept., Cairo, 133 pp. 

CuviLLrER, J., 1930. Révision du Nummulitique égyptien. 
Mem. Inst. Egypte, 16, 371 pp. 

Sam, R., 1962. The Geology of Egypt. Elsevier, Amsterdam- 
New York, 377 pp. 


The Maadi Formation is a succession of brown-coloured 
sandy limestones, shales and sandstones. It overlies the Mokattam 
Formation and underlies the Oligocene Gebel Ahmar sands and 
gravels. The type locality of this formation is in the desert to 
the east of Maadi where the section consists of a basal sandy 
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limestone unit with abundant Nummulites contortus-striatus and 
Turritella sp. in its upper part. This followed by a unit of 
yellowish sandy and greyish shale beds with a few marl inter- 
calations with abundant Carolia placunoides, Plicatula polymor- 
pha, Ostrea clotbeyi, O. fraasi and others. This is followed by a 
thin bed made up of hard brown limestone which contains 
Anisaster gibberulus and Echinolampas crameri. 


MAASTRICHTIAN. 


Awap, G.H. (in Hermina, M., GnHoBRIaL, M.G., Issawi, B.), 
1961. The Geology of Dakhla area. Egypt Geol. Surv., 33 pp. 

Sam, R., 1961. Tectonic Framework of Egypt and its influence 
on the Distribution of Foraminifera. Bull. Amer. Assoc. Petrol. 
Geol., vol. 45, pp. 198-218. 


The Maastrichtian is represented by a variety of sediments 
in the different parts of Egypt ;its facies is dependent on the 
nearness to or distance from the sore-line of the time or on the 
sedimentary conditions that prevailed around the numerous 
highs that traversed the surface of Egypt is response to the 
Laramide epoch of compression. In the north, the Maastrichtian 
is generally represented by part of the Chalk rock unit. In the 
south, it is represented by part of the Phosphate and Dakhla 
Shale formations. 

The Maastrichtian is characterized by the presence of the 
world-wide Globotruncana-Heterohelix foraminiferal assemblage. 
Awap has been able to distinguish five biozones in the Maastrich- 
tian of the Dakhla-Kharga reach which he could trace over a 
wide surface area of southern Egypt. The biozones are (from top 
to bottom) : 

(5) Trigonoarca gauldrina zone characterized by this fossil 
as well as by the presence of large gastropods and Indo- 
ceras baluchistensis. 

(4) Roudaireia crassoplicata zone characterized by this fossil 
as well as by the presence of Pholadomya lucerna and 
Libycoceras (of the ismaeli group but with a deeply 
bifid first lateral lobe). 

(3) Exogyra overwegi - Pecten farafrensis zone characterized 
in the reaches west of the Nile by the presence of 
Exogyra overwegi and in the reaches east and west of 
the Nile by the presence of Pecten farafrensis. Typical 
specimens of Libycoceras ismaeli occur in this zone. 

(2) Inoceramus regularis zone characterized by the presence 
of this fossil, Isocardia khargensis with characteristic 
markings of Zapfelia sp. and Roudaireia drui. 

(1) Trigonoarca multidentata zone characterized by this fossil 
as well as by the presence of Naera sp. Roudaireia 
dakhlensis and Ostrea villei. The upper part of this zone 
is made up of an oyster bed full of Ostrea bursauxi and 
O. rouxi. In Safaga Awad has been able to recognise 
in this zone Coahuilites sp. 
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(Maastrichtian, continued). 


In Dakhla and Kharga the Trigonoarca multidentata zone lies 
within beds belonging to the Phosphate Formation; while zones 
2 and 5 lie within the Dakhla Shales. It is of interest to point 
out here that this zonation has ben found useful in all Maastrich- 
tian exposures of the Stable Shelf areas of Egypt. Thus in the 
shales that underlie the Chalk in the Egma Tableland, Sinai, 
some of these zones have been recognized. 


MALHA FORMATION ................. Lower Cretaceous 


ABDALLAH, A.M. (MS). Late Paleozoic Rocks of the Western 
ocast of the Gulf of Suez, Egypt. Mem. Geol. Surv. Egypt. 

The Malha Formation forms a succession of 120 m thick of 
white light-violet fine-grained sandstones with a number of 
bands of kaolinized clay (which are quarried in places). The type 
locality is in Wadi Malha (southeast corner of North Galala 
massif). The formation is non-fossiliferous. It underlies con- 
formably the Cenomanian Galala Formation and overlies the 
Qusaib Formation. 


MANFALUT NUMMULITIC LIMESTONE ... Lower Eocene 


BrisnHav, Y., 1961. Biostratigraphic study of the Eocene in the 
Eastern Desrt between Samalut and Assiut by the large Fora- 
miniefra. Third Arab Petrol. Congr., Alexandria, 7 pp. 

The Manfalut Limestone is made up of a succession of 
nummulitic limestone which assumes at its type locality at Gebel 
Himur, Wadi Assiuti area (40 km east of Manfalut) about 350 m 
in thickness. The unit includes two biozones: a lower biozone 
characterized by the presence of Discocyclina nudimargo, D. ar- 
chiaci, D. varians, Nummulites pomeli and N. atacicus, and an 
upper biozone characterized by the presence of Nummulites ata- 
cicus, N. discorbina and Orbitolites pharaonum. This unit rests 
over the Assiuti Chalk and below the Minia Formation. The age 
of this unit is lower Eocene. 


MAQFI LIMESTONE MEMBER ................ Landenian 


Sam, R. and Kerpany, M.T., 1961. The geology and Micro- 
paleontology of Farafra Oasis. Micropaleontology, vol. 7, pp. 317- 
336. 

The Maqf Limestone member is a unit of reefal alloch- 
thonous limestones which is interbedded in the lower part of 
the Esna Shale rock unit in Farafra Oasis. At is type locality 
(Ain Maqfi, Farafra Oasis) the section is 1 m thick, but toward 
the north of this locality at the eastern scarp of the Farafra 
Oasis section (along the road to Baharyia Oasis) the unit becomes 
thicker and is represented by a member of limestone interbeds, 
the lowest of which rests directly on the Chalk. The Maqf 
member includes a large variety of reef-forming macroforamini- 
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fera: Nummulites deserti, N. fraasi, N. solitaria, Alveolina ovu- 
lum, Discocyclina nudimargo, Operculina libyca and others. (The 
presence of this bed within the Globorotalia velascoensis zone of 
the Egyptian Landenian shows that this assemblage is of 
Paleocene age). 


MARINE MIOCENE ................ Lower-Middle Miocene 


Sam, R., METWALLI, H. (MS). Biostratigraphy of the Miocene 
Rocks of the Cairo Suez district. 

SHUKRI, N.M., Axmat, M.G., 1963. The Geology of Gebel 
Nasuri and Gebel el-Anqabia District. Bull. Soc. géogr. Egypte, 
vol. 26, pp. 243-276. 

Sovaya, F.J., 1963. On the foraminifera of Gebel Gharra 
(Cairo-Suez road) and some other Miocene samples. Jour. Pal., 
vol. 37, pp. 433-457. 


Marine Miocene is a term which was introduced by SHUKRI 
and AkMar to designate the marine lower part of the Miocene 
beds of the Cairo-Suez district which are overlain by the Non- 
Marine Miocene beds (q.v.). It overlies Oligocene sands and 
gravel or Oligocene basalt flows. The section is 70 m thick in 
Dar el-Beida. 

The unit is divided by means of a hard thin ledge-forming 
Scutella-bearing dolostone into a lower unit I which is more 
sandy and a upper unit II which is made up almost wholly of 
carbonate members. The lower unit I begins with a basal con. 
glomerate, followed by Operculina-bearing beds, sandstones, thin 
oyster banks and Miogypsina bearing beds. The fossils separated 
from the unit point to a Burdigalian age. The upper unit is rich 
in coralline algae and Borelis melo and is believed to belong to 
the Helvetian age and may be correlated with the Marmarica 
Limestones of the Western Desert of Egypt. 


MARMARICA LIMESTONE ................ Middle Miocene 


Sam, R., 1962. Das Miozän in der westlichen Wüste Aegyp- 
tens. Geol. Jb., 80, pp. 439-366. 

The Marmarica Limestone is a unit of wide geographic dis- 
tribution extending over the northern part of the Western Desert 
of Egypt. The unit is made up of solid reefal limestones with 
a few marl intercalations. It assumes at thickness of 78 m at its 
type section to the north of Siwa. The unit rests over the Moghra 
Formation and below the Pliocene strata exposed at the northern 
coastal plains of the Western Desert. The unit is of Middle 
Miocene age as indicated by the rich fauna included. 


MATULLA FORMATION ..................... Santonian 


Guonas, M.A., 1961. Abnormal stratigraphic features in the 
Ras Gharib field. Third Arab. Petrol. Congr., Alexandria, 10 pp. 
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The Matulla Formation is a sandstone-marl-shale-limestone 
section which overlies the Wata Formation and underlies the 
Chalk. The thickness of the formation is 170 m at its type locality 
in Wadi Matulla, West central Sinai. The unit seems to have areal 
extension in the Gulf of Suez region. The age of this unit is 
Santonian according to Ghorab, but it may well be of Coniacian, 
Santonian and Campanian ages (see discussion on these stages in 
this lexique). 


MELLAHA SAND MEMBER ................. Cenomanian 


Guoras, M.A., 1961. Abnormal stratigraphic features in the 
Ras Gharib field. Third Arab. Petrol Congr., Alexandria, 10 pp. 


The Mellaha sand member is a loose sand-sandstone unit 
which overlies the Abu Had member and underlies the Abu Qada 
Formation. The thickness of this member is between 12 and 22 m 
at its type locality at Bir Mellaha, Esh Mellaha range, Eastern 
Desert. The Mellaha represents the upper member of the Raha 
Formation. The unit seems to have some areal extent in the Gulf 
of Suez region. The age of this unit is Cenomanian. 


MIGIF-HAFAFIT GNEISS ................... Precambrian 


Er-RawLy, M.F. Axaap, M.K., 1960. The Basement Complex 
in the Central Eastern Desert of Egypt. Egypt. Geol. Surv., Paper 
no. 8. 


The Migif-Hafafit gneiss forms a unit which was suggested 
by Er-RawLY and Akaap to include the gneisses of the old meta- 
sedimentary group of the Egyptian Precambrian. The unit, 4200 m 
thick, forms a distinct mappable unit best represented in the core 
of the Migif-Hafafit anticline. According to EL-RAMLY and AKAAD 
the unit represents the oldest sedimentary series in Egypt which 
is separated from the overlying “ schist-mudstone greywacke 
series” by an orogeny. This unit includes Hume’s and Scuün- 
ub lepers gneisses (gneisses of Wadi Haimur and Wadi 
Feiran). 


MINIA FORMATION ................ Lower Middle Eocene 


Bisuay, Y., 1961. Biostratigraphic study of the Eocene in the 
Eastern Desert between Samalut and Assiut by large Foramini- 
fera. Third Arab Petrol. Congr., Alexandria, 7 pp. 

CUVILLIER， J., 1930. Révision du Nummulitique Egyptien. 
Mém. Inst. Egypte, 16, 371 pp. 

Sar, R., 1960. Planktonic Foraminifera from the Thebes 
Formation, Luxor, Egypt. Micropaleontology, vol. 6, pp. 277-286. 

ZITTEL, R.A., Beiträge zur Geologie und Paläontologie der 
Libyschen Wüste und der angrenzenden Gebiete von Aegypten. 
Palüontographica, vol. 30 (1), pp. 1-112. 
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The Minia Formation is made up of a succession of snow- 
white alveolinid limestones which overlies the Thebes Formation 
and underlies the Mokattam Formation. The type locality of this 
formation as at Zawiet Saada, Minia where the exposed part of 
the section assumes more than 35 m in thickness. Bishay men- 
tions that to the east of Minia a complete section about 140 m 
thick crops out. The unit is rich in fossils: Alveolina frumenti- 
formis, Orbitolites complanatus, Nummulites praecursor, N. obe- 
sus, Rhabdocidaris navillei, Conoclypeus conoideus, etc. The age 
of this unit is believed to be lower middle Eocene by CUvILLIER 
and subsequent workers. 

The Minia Formation has a limited distribution having been 
noted only in the Nile and the Gulf of Suez basins. In the Baharia 
northern plateau the unit is thin and its place is taken up by 
the dolomitic pink limestone of the Naqb Formation. The exact 
relations of this unit with the Farafra Limestone is not known 
with certainty. Most authors assume that the Farafra alveolinid 
Limestones is older in age. The contact between these 2 units 
has never been observed in the field and it is possible that both 
are facies variants of one rock unit (see discussion under Farafra 
Limestone). 


IEEPIQUSEHIES (xu sur s CTS Precambrian 


ScHURMANN, H.M.E. 1953. The Precambrian of the Gulf of 
Suez area. Inter. Geol. Congr.,, Algeria, C.R. Sec. I, fasc. 1, 
pp. 115-135. 


This unit is described as made up of highly metamorphosed 
schists, mica-schists, marble, paragneisses of Gebel Bedun and 
orthogneisses of calc-alkali magma of Wadi Ghazala. This unit 
is separated by SCHÜRMANN to represent the lower unit of his 
Metarchean being characterized by high metamorphism (meso- 
zone). This unit is now considered as part of the old meta- 
sediments. It does not deserve a separate status and it is 
suggested that it would be dropped. 


MOGHRA FORMATION .................. Lower Miocene 


FourrTau, R., 1918. Contribution à l'étude des Vertébrés mio- 
cenes de l'Egypte. Egypt Surv. Dept., Cairo, 109 pp. 

Sarp, R., 1962. Das Miozän in der Westlichen Wüste Aegyp- 
tens. Geol. Jb., 80, pp. 349-366. 


The Moghra Formation is a unit of clastics with minor 
carbonate interbeds. It is a widely distributed unit covering a 
large part of the northern Western Desert. The unit rests over 
upper Eocene shales (or over older strata) and below the Mar- 
marica limestone. The thickness of this formation is 203 m in 
the type locality at Moghra Oasis at the extreme eastern tip of 
the Qattara depression. The fossils are a mixed assortment of 
vertebrate and plant remains as well as marine echinoids. The 


56 


(Moghra Formation, continued). 


age is Lower Miocene. In its typical development this unit covers 
the co-called “ Estuarine facies ” of the invading Lower Miocene 
sea over northern Egypt. 


MOKATTAM FORMATION ......... Middle - Upper Eocene 


Barron, T., 1907. The Topography and geology of the district 
between Cairo and Suez. Egypt Surv. Dept., Cairo, 133 pp. 

BLANCKENHORN, M., 1921. Handbuch der regionalen Geologie; 
Aegypten. Carl Winters Universitätsbuchhandlung, Heidelberg, 
244 pp. 

CUVILLIER, J., 1930. Révision du Nummulitique égyptien. 
Mém. Inst. Egypte, 16, 371 pp. 

Sar», R., 1962. The Geology of Egypt. Elsevier, Amsterdam- 
New York, 377 pp. 


The Mokattam Formation is formed almost wholly of massive 
white to grey limestones. It overlies the Minia Formation and 
underlies the Maadi Formation. The type locality of this forma- 
tion is at Gebel Mokattam to the east of Cairo where the unit 
assumes more than 180 m (base unexposed). At Gebel Mokattam, 
the unit may be divided into the following four members : 

(4) Giushi Member : composed of white thinly-bedded lime- 

stones on which the Giushi mosque and fort are built. 
The unit is rich in fossils: Schizaster, Echinolampas, 
Macrosolen, Cardita, Lucina sp. as well as Nummulites 
beaumonti, N. contortus-striatus, Operculina pyramidum, 
etc.; 60 m. 

(3) Upper Building Stone Member: This is a unit which 
forms the face of the massive poorly fossiliferous lime- 
stone that provides most of the quarriable limestone of 
the Cairo area. This member is poor in fossils: Natica 
longa, Cimmomia mokattamensis, ete., 70 m. 

(2) Gizehensis Member: This is a unit of nummulitic lime- 
stone packed full with Nummulites gizehensis. 

(1) Lower Building Stone Member: This is a unit of solid 
massive limestone which is quarried in Ain el-Sira and 
Khalifa. 

The age of the lower 3 units (members 1-3) is upper Lute- 

tian; while bed 4 is Bartonian (upper Eocene) age. 

The Mokattam Formation is a widely distributed unit over 
the middle latitudes of Egypt where it forms extensive plateaus. 


MORATTAMBIUFE oak fs ons Sur rss TOTO Eocene 


ZirrEL, K.A., 1883. Beitráge zur Geologie und Paläontologie 
der Libyschen Wüste und der angrenzenden Gebiete von Aegyp- 
ten. Palaeontographica, 30 (1), pp. 1-112. 


The Mokattamstufe (or the Mokattam) is a unit which was 
used by Zittel to designate the entire succession expsed at Gebel 
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Mokattam, east of Cairo. The unit was further massive lime- 
stone (= Mokattam Formation) and the Upper Mokattam 
(= Maadi Formation) made up of brown sandy limestones, 
shales and marls. 


NAGOB FORMATION. soboles. se be Lower Lutetian 


Sam, R., Issawi, B. (MS). Eocene Rocks of the norther 
Plateau of Baharia oasis. 


The Naqb forms a succession of 13 m thick beds made up 
of a lower non-fossiliferous dolomitic siliceous limestone bed 
followed by fossiliferous limestone beds with minor shale inter- 
calations. The unit assumes a pinkish-grey characteristic colour. 
The fossils separated from this unit include: Velates schmiedeli, 
Operculina discoidea, Orbitolites complanatus, Alveolina frumen- 
tiformis, Nummulites atacicus, Spondylus aegyptiacus, Corbis 
lamellosa, Natica oweni, Cassis nilotica and others. The type 
locality is at Naqb Ghorabi, Baharia oasis. The thickness of the 
formation increases away from the axis of the Baharia anticline 
and assumes in one of the nearby boreholes about 68 m. The 
formtaion covers a large area of the northern plateau of Baharia 
oasis. It overlies the Baharia Formation and underlies the 
Qazzun Formation. 


NON MARINE MIOCENE ........ Middle or Upper Miocene 


SHUKRI, N.M. and Agmar, M.G., 1953. The geology of Gebel 
Nasuri and Gebel El-Anqabia District. Bull. Soc. Geogr. Egypte, 
vol. 36, pp. 243-276. 


The non-marine Miocene is a term was introduced by SHUKRI 
and AKMAL to designate the clastic section forming the upper part 
of the Miocene succession of the Cairo-Suez district. The unit is 
almost non-fossiliferous and is differentiated from the similar 
Oligocene sands and gravels in the district on stratigraphic 
grounds only. The age is believed to be late Middle or Upper 
Miocene. 


NUBIAN SANDSTONE wa Cretaceous ? 


ARKELL, W.J., 1956. Jurassic Geology of the World. Oliver 
and Boyd, London, 806 pp. 

Hume, W.F., 1962. Geology of Egypt, vol. 3, pt. 1, Egypt Surv. 
Dept., Cairo, 712 pp. (with a bibliography). 

Sarp, R., 1962. The Geology of Egypt. Elsevier, Amsterdam- 
New York, 377 pp. 
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Sanprorp, K.S., 1935. Geological observation on the north- 
west Frontiers of the Anglo-Egyptian Sudan and the adjoining 
part of the Southern Libyan Desert. Quart. Jour. Geol. Soc. 
London, vol. 91, pp. 323-381. 

Suuknr, N.M., Sam, R., 1944. Contribution to the Geology 
of the Nubian Sandstone, pt. 1. Bull. Fac. Sci., Cairo Univ., 25, 
pp. 149-172; pt. 2. Bull. Inst. Egypte, vol. 27, pp. 229-264. 


The Nubia Sandstone shows great uniformity with regard to 
aspect and lithological characteristics. The term is used in 
Egyptian stratigraphy to include the brownish poorly fossiliferous 
sandstone sections which underlie the dominantly carbonate 
deposits of the major upper Cretaceous -Lower Tertiary trans- 
gression. The term is also used indiscriminately to designate any 
non-fossiliferous sandstone section in the entire Paleozoic or 
Mesozoic succession. Lately, BEADNELL (in SANDFORD, 1935) and 
ARKELL (1956) restricted the use of this formational name to those 
formations similar to those found in Nubia and which are known 
to be of Upper Cretaceous age. Samp (1962) restricted further 
the use of the name to include the lower members of this forma- 
tion which are almost non-fossiliferous and which are almost 
entirely made up of sandstones with variable mechanical com- 
position and including minor clay interbeds. The upper members, 
made up mainly of variegated shales, siltstones, carbonaceous 
beds and oolitic iron ore deposits are separated into another unit 
which Sai designated as the “ Variegated Shale”. From this 
latter unit most if not all fossil records of the so-called * Nubian 
Sandstone " have come. 

Lithologically the Nubia Sandstone consists of sandstone beds 
with simple mineral composition consisting mainly of quartz 
grains and a small assortment of stable minerals. The grains are 
well rounded. The formation rests over a peneplained basement 
complex and the basal conglomerate which is occasionally found 
is mostly oligomictic consisting of well-rounded disc-shaped 
quartz pebbles. 

Except for a few fossil wood fragments picked up from 
these beds, the formation is entirely non-fossiliferous and its age 
is, therefore, difficult to ascertain. However, because it underlies 
with seaming conformity and with no change of dip beds of 
definite Cretaceous age it is also regarded as of this age. 

The thickness of this unit is very difficult to estimate for it 
extends over long distances, each of its members has a wide 
outcrop. However the unit is assumed to have a thickness of about 
350 m next to the Arabo-Nubian nucleus and the thickness 
increases away from this nucleus. 

The Nubia Sandstone rests over the peneplained basement 
complex over most of the Stable Shelf areas of Egypt it is over- 
lain by the Variegated Shales which in turn are overlain by 
Turonian, Senonian, Danian and even later strata as one proceeds 
southward over the Stable Shelf of Egypt. This seems to indicate 
that the major marine upper Cretaceous transgression that had 


99 


its onset by Cenomanian time progressed southward as time 
proceeded. 

Although there are different opinions regarding the mode of 
origin and environment of deposition of the Nubia Sandstone, 
it now seems certain that the Nubia Sandstone represents the 
neritic deposits of an advancing shallow marine sea. The bedding, 
the water worn pebbles, the mechanical composition of the sands, 
and the shape of the cross-bedding and ripple marks indicate 
deposition in a shallow sea that could not have been away 
from the land mass. 


BUEHUL FOHMATION" EE ro uso ceder metas e Aquitanian 


The Nukhul Formation is a succession of varicoloured shales 
and marls with a variable number of sand, sandstone and con- 
glomerate interbeds and a consistent basal conglomerate. The 
type locality of this formation is at Wadi Nukhul (lat. 29 01 30 N; 
long. 331130 E) where it overlies the Tayiba Redbeds and 
underlies the Muherrerat formation of the Gharandal group. The 
thickness at the type locality is 62 m. This formational name, 
used by the oil company geologists covers the unit known as 
Basal Miocene. 


NULLIPORE ROCK. 
See: LITHOTHAMNION LIMESTONE. 


[e] 


OBSERVATORY FORMATION ............ Middle Eocene 


Fanac, I.A.M., Ismar, M.M., 1959. Contribution to the strati- 
graphy of the Wadi Hof area. Bull. Fac. Sci., Cairo Univ., no. 34, 
pp. 147-168. 

The Observatory Formation is a unit of massive poorly 
fossiliferous limestone which overlies the Gebel Hof Formation 
and underlies the Qurn Formation. The unit is correlatable with 
the upper Building Stone member of the Mokattam Formation 
(upper Middle Eocene). The type locality of this formation is at 
the Observatory Plateau, Helwan desert where it assumes a 
thickness of 80 m. 


OVERWEGISCHICHTEN ................... Maastrichtian 

ZITTEL, K.A., 1883. Beiträge zur Geologie und Paläontologie 
der Libyschen Wüste und der angrenzenden Gebiete von Aegyp- 
ten. Palaeontographica, vol. 30 (1), pp. 1-112. 
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The Overwegischichten is a unit which was suggested by 
ZITTEL to include the marl beds of the Kharga Oasis scarp above 
the Phosphate Formation and below the Aschgraue Blátter thone 
and which ar packed full with Exogyra overwegi. The unit is 
of Maastrichtian age. It forms the lower member of the Dakhla 
Shale rock unit in Kharga. 


OWEINAT SERIES |DER es cour Precambrian 


Hume, W.F., 1930. Geology of Egypt. Egypt Geol. Surv. 

SANDFORD, K.S., 1935. Geological observations in the north- 
west Frontiers of the Anglo-Egyptian Sudan and the adjoining 
part of the southern Libyan Desert. Quart. Journ. Geol. Soc., 
London, vol. 91, pp. 323-381. 


This is a name given by Hume to include the country rock 
metamorphics of the Gebel Oweinat area in the extreme south 
western corner of Egypt. The unit is overlain unconformably by 
Lower Carboniferous rocks in Gebel Oweinat and by Cambro- 
Ordovician rocks in Gebel Arkenu. The series is intruded by 
seemingly post-Carboniferous eruptives and by an intrusion of 
syenite and granite of the “ ring-dike " type. 


OYSTER AND CAST BEDS ..................... Pliocene 


BEADNELL, H.J.L., 1924. Report on the Geology of the Red Sea 
coast between Qoseir and Wadi Ranga, Egypt. Petr. Res. Bull., 
no. 13, Government Press, Cairo. 

Cox, L.R., 1929. Notes on the post-Miocene Ostreidae and 
Pectenidae of the Red Sea region, with remarks on the geological 
significance of their distribution. Malacol. Soc., Pro., vol. 18, 
pts. 4-5, pp. 165-209. 

Hume, W.F., 1916. Report on the oilfields region of Egypt, 
with a geological map of the region from surveys by JOHN Barr. 
Egypt. Geol. Surv., 103 pp. 

SOUAYA, F.J., 1963. Micropaleontology of four sections south 
of Qoseir, Egypt. Micropaleontology, vol. 9, pp. 233-266. 


The oyster and cast beds (= Ostrea-Pecten series by Hume) 
form an arenaceous series, with marl in the upper part which 
is crowded with thousands of Oysters and Pectens: Ostrea 
gryphoides, O. virleti, Pecten erythraeus as well as casts of 
pelecypods: Metis papyracea, etc. The unit is well developed 
along the coasts of the Red Sea proper. Hume ascribes the unit 
to the Mio-Pliocene, while Cox and Sovaya ascribe it to the 
Pliocene. This unit rests above the Miocene Evaporite ‘series’ 
and below the Clypeaster-Laganum ‘series’. The thickness of 
this unit ranges from 60 to 100 m. 


61 


PALEOCENE. 


AwaD, G.H. (in HERMINA, GHOBRIAL, IssAwr, 1961). The Geo- 
logy of Dakhla area, Egypt. Geol. Surv. Dept., Cairo, 33 pp. 

Humr, W.F., 1962. The Geology of Egypt. Egypt. Geol. Surv., 
Cairo, 712 pp. 

NAKKADY， S.E, 1957. Biostratigraphy and inter-regional 
correlation of the Upper Senonian and Lower Paleocene of Egypt. 
Jour. Paleontol. vol. 31, pp. 428-447. 

Sam, R., Kenawy, A., 1956. Upper Cretaceous-lower Ter- 
tiary Foraminifera from northern Sinai, Egypt. Micropaleonto- 
logy, vol. 3, pp. 105-173. 

Sam, R., 1961. Tectonic Framework of Egypt and its influence 
on Distribution of Foraminifera. Bull. Amer. Assoc. Petrol. Geol., 
vol. 45, pp. 198-218. 


Mention is made in many of early works of Egyptian Strati- 
graphy to the presence of Montian, Londinian, Thanetian and 
Sparnacian in Egypt. The use of these words has not been stan- 
dardized or correlated over large areas of Egypt. In fact HUME 
and other members of the early Geological Survey discussed the 
problem of the contact between the Cretaceous and the Eocene 
without using the term Paleocene. Active paleontologic work in 
many parts of Egypt, in recent years, however, has shown that 
rocks belonging to the Paleocene epoch are not only present in 
Egypt but they represent one of the most extensive units in 
the Egyptian stratigraphic column. In fact the Paleocene rocks 
seem to represent the anticlimax of the Cretaceous-Tertiary 
transgression in Egypt. 

The Paleocene epoch is representd in Egypt by a variety of 
sediments with intricate relationships; they were deposited in a 
transgressing sea whose bottom was currugated in response to 
the Laramide epoch of compression. The influence of these tec- 
tonical features in the sedimentational history of the Paleocene 
epoch has been the subject of the work of Sam (1961). By and 
large it can be stated that in the Stable Shelf areas of Egypt 
rock units that were deposited in the early Tertiary interval 
become progressively younger as one proceed southward (i.e. 
in the direction of the advancing shore-line). In the Unstable 
Shelf, however, the picture is not simple and the varying ages 
of the different rock units in adjacently located area attests to 
the influence of the numerous highs that crossed this part of 
Egypt. 

The Paleocene is divided in Egypt into the Danian and 
Landenian. The Danian stage is characterized by the presence 
of the world-wide foraminiferal assemblage Globigerina daub- 
jergensis, G. pseudobulloides and Chiloguembelina midwayensis. 
Of the more important macrofossils Awap has recognized three 
biozones in the Egyptian Danian; a lower with Cardita libyca, 
and Crassatella zitteli with closely spaced ribs, a middle with 
Cardita wegeneri and Crassatella zittelli (with widely spaced ribs) 
and an upper with Pycnodonta hypoptera in the chalky facies and 
Ostrea orientalis in the limestone facies. A Cardita beaumonti 
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subzone forms the lower part of the Wegeneri zone. The Lan- 
denian stage is characterized by the presence of the world-wide 
foraminiferal zones (from base to top): Globorotalia uncinata, 
G. pusilla, G. pseudomenardii and G. velascoensis. 


PERMIAN 


ABDALLAH, A.M. (MS). Late Paleozoic rocks of the Western 
coast of the Gulf of Suez, Egypt. Mem. Geol. Surv. Egypt. 


The presence of marine Permian rocks in Egypt has long 
been suspected and we owe its discovery to the detailed work 
of ABDALLAH. Permian rocks crop out at the foot of the eastern 
scarp of the northern Galala Massif on the western coast of the 
Gulf of Suez. They form a strip of dark-coloured sandstone 
rocks alternating with a number of fossil-bearing marl beds. 
They extend from about 10 km north Abu Darag to Abu Sayal 
(km 62 on the Suez-Gharib road). The type locality of this new 
discovery is at Wadi Aheimer where the following succession 
appears from top to base: 

Shale with poorly preserved fossils; 40 m. 

Sandstone, non-fossiliferous; 25 m. 

Limestone full of Dictyoclostus sp.; 2 m. 

Sandstone, non-fossiliferous; 25 m. 

Limestone with two bands full of Neospirifer sp.; 2 m. 
Sandstone, non-fossiliferous; 25 m. 

Coral limestone; 2,5 m. 

Sandstone with 4 thin bands of crinoidal limestone; 30 m. 
Shale becoming calcareous toward the top with Lopho- 
phyllidium and Neospirifer sp. at base and Neospirifer 
sp. at top; 50 m. 

Permian rocks rest over upper Carboniferous rocks and 
underlie a succession of non-fossiliferous Red beds that belong 
probably to the Triassic. 


COR SES OS 


PHOSPHATE FORMATION ................ Maastrichtian 


Sam, R., 1962. The Geology of Egypt. Elsevier, Amsterdam - 
New York, 377 pp. 


The Phosphate Formation is a unit made up of phosphatic 
bands, siliceous limestones and marls which extends all along 
the Stable Shelf areas of Egypt from Quseir on the Red Sea to 
Dakhla Oasis in the western Desert. The unit overlies the Va- 
riegated Shales and underlies the Dakhla Shales. In places the 
phosphatic bands are replaced by bone-coprolite beds which are 
poorly phosphatic. The unit includes a consistent member made 
of an oyster embankment full of O. rouxi-bursauxi plexus. The 
age of this unit is Maastrichtian. 
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BEATBAUSGBOUB. x. Gate ive qd den diee usi Eocene 


SAID, R., 1962. The Geology of Egypt. Elsevier, Amsterdam - 
New York, 377 pp. 

SAID, R. and Issawr, B. (MS). Eocene Rocks of the northern 
Plateau of Baharia oasis. 


The Plateau Group forms a succession of carbonate rocks 
with a few shale interbeds (especially noted at the top). The 
group includes the Plateau Limestones of the middle latitudes 
of the Western Desert of Egypt. It is divided into three formations 
which are from base to top: Naqb Formation, Qazzun Limestone 
and Hamra Formation. The beds are richly fossiliferous and are 
dated middle to upper Eocene. 


DPIMICATULA SERIES HH: DIE BOUT Recipes vole Santonian 


BEaDNELL, H.J.L., 1902. The Cretaceous region of Abu Roash, 
near the Pyramids of Giza, Egypt Surv. Dept., Cairo, 48 pp. 


The Plicatula ‘series’ is composed of marls and limestones 
with abundant fossils of typical Santonian age: Plicatula ferryi, 
Ostrea heinzi, O. dichotoma, O. costei, Echinobrissus luynesi and 
others. The unit assumes a thickness of 34 m at Wadi el-Qarn, 
Abu Roash. It overlies the flint ‘series’ and underlies the chalk 
rock unit. 


OAZZUN FORMATION .:..............1... Upper Lutetian 


Sam, R. and Issaw1, B. (MS). Eocene Rocks of the northern 
Plateau of Baharia Oasis. 

The Qazzun Formation is made up of a succession of 22 m 
thick white nummulitic limestones. Fossils reported from this 
unit are: Nummulites caillaudi, N. atacicus and N. variolarius 
(the latter is noted in the upper beds of the formation). The type 
locality of this formation is at Ghard Qazzun (northern plateau 
of Baharia Oasis). The formation has an extremely wide areal 
extent in the middle latitudes of the Western Desert of Egypt. 
The formation overlies conformably the Naqb Formation and 
underlies unconformably the Hamra Formation. 


QURN FORMATION ....................... Upper Eocene 
Farac, LA.M., Ismarz, M.M., 1959. Contribution to the strati- 
graphy of the Wadi Hof area. Bull. Fac. Sci., Cairo Univ., no. 34, 
pp. 147-168. 
The Qurn Formation is a unit of chalky and marly limestones 
with sandy marl intercalations. The unit overlies the Observatory 
Formation and underlies the Garawi Formation. The type section 
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is at the Qurn Height, Helwan desert where the formation 
assumes a thickness of 97 m. This unit is correlatable with the 
Giushi member of the Mokattam Formation (lower upper Eo- 
cene). Among the leading fossils found in this unit the following 
may be mentioned : Ostrea reili, O. fraasi, Operculina pyramidum 
and others. 


OUSAIB-RED' BEDS?) ES Eee. ? Permo-Triassic 


ABDALLAH, A.M. (MS). Late Paleozoic Rocks of the Western 
coast of the Gulf of Suez, Egypt. Mem. Geol. Surv. Egypt. 


The Qusaib redbeds form a succession of 50 m thick non- 
fossiliferous red-coloured shales and sandstones topped by an 
orange to yellow-coloured marls and limestones with badly pre- 
served fossils (? Hoernesia). The formation rests over fossiliferous 
marine shales of Permian age and underlies lower Cretaceous 
Malha Formation. The age is regarded as most probably Triassic. 
The type locality is at Wadi Malha (southeast of North Galala 
massif). The formation extends all along the footslopes of the 
eastern cliff of northern Galala massif. 


QUSEIR VARIEGATED SHALE .............. Campanian ? 


SEWARD, A.C., 1935. Leaves of Dicotyledons from the Nubia 
Sandstone of Egypt. Geol. Surv. Egypt, Cairo, 21 pp. 

Yousser, M.I., 1957. Upper Cretaceous rocks in Kosseir area. 
Bull. Inst. Desert, Egypte, vol. 7 (2), pp. 35-54. 

The Quseir Variegated Shale is a unit which is made up 
of varicoloured shales and siltstones which are poorly fossili- 
ferous. The type locality of this unit is at Gebel Atshan, Quseir 
area where it assumes about 70 m in thickness. The unit overlies 
the Nubia Sandstone and underlies the Duwi Formation. It is 
assumed to be of Campanian age for it rests conformably below 
the Maastrichtian Duwi Formation. The fossil plants that were 
described by Seward from a nearby locality (Wadi Zeraib, Quseir 
area) point to a Senonian age. 


RADWAN FORMATION ....................,.. Oligocene 


ErAKKAD, S., Issawr, B., 1963. Geology and Iron-ore deposits 
of Baharia oasis. Paper no. 18, Egypt. Geol. Surv. 

The Radwan forms a succession of 45 m thick beds made 
of non-fossiliferous ferruginous grits, sandstones and quartzites 
of characteristic chocolate brown colour. The formation trans- 
gresses older beds. It rests at its type locality at Gebel Radwan 
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(an indentation of the western scarp of the Baharia oasis) on the 
Cenomanian Baharia Formation. In the northern plateau of the 
Baharia oasis at Gar El Hamra the formation overlies uncon- 
formably upper Eocene Hamra Formation. The formation has a 
patchy distribution and is known from different localities in the 
middle latitudes of the Western Desert of Egypt. 


SAHA FORMATION. oo. cece ocak erue eruere Cenomanian 


GHonRas, M.A., 1961. Abnormal stratigraphic features in Ras 
Gharib oilfied. Third Arab. Petr. Congress, Alexandria, 10 pp. 
Moon, F.W., Sapex, H., 1921. Topography and geology of 
epee Sinai. Petrol. Res. Bull., 10, Government Press, Cairo, 
Pp. 


The Raha Formation is a 120 m thick unit of shales and 
marls with minor limestone interbeds which overlies the Nubia 
Sandstone and underlies a unit of solid dolostone of Turonian 
age. The type locality is at the Raha scarp, west central Sinai. 
Fossils include Ostrea flabellata, O. olisiponensis, O. africana, Neo- 
lobites fourtaui, Hemiaster cubicus, Heterodiadema libyca and 
others which point to an upper Cenomanian age for this forma- 
tion. This unit represents the neritic facies of the advancing 
upper Cenomanian sea. It has been described by Moon and Sadek 
and given the name of Raha Formation by Ghorab. 


ROD EL-HAMAL FORMATION ...... Upper Carboniferous 


ABDALLAH, A.M. (MS). Late Paleozoic rocks of the Western 
coast of the Gulf of Suez, Egypt. Mem. Geol. Surv. Egypt. 


The type locality of this formation is at the junction of Wadi 
Araba and Wadi Rod el-Hamal. The section is at least 270 m 
thick (base unexposed). Lithologically the formation consists of 
dark-coloured sandstones alternating with a number of crinoidal 
limestone beds and a large number of fossil-bearing marls (see 
Carboniferous for details of section and list of fossils). 


BUDISTAE! BERIES vi, Moss, 21.0. Hee 944. Turonian 

BrapNELL, H.J.L., 1902. The Cretaceous region of Abu Roash, 
near the Pyramids of Giza, Egypt Surv. Dept., Cairo, 48 pp. 

Faris, M.I., 1948. Contributions to the Stratigraphy of Abu 
Rauwash and the history of upper Cretaceous in Egypt. Bull. 
Fac. Sci., Cairo Univ., 27, pp. 221-239. 

Jux, U., 1954. Zur Geologie des Kreidegebietes von Abu 
Roash bei Kairo. Neues Jahrb. Geol. u. Palüontol, Abhandl., 
vol. 100, pp. 159-207. 

The Rudistae series is a succession of marls and limestone 
rich in Durania gaensis, Cyphosoma abbatai, Hemiaster roachen- 
sis and others. The unit assumes 26 m in thickness in El-Mida- 
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wara area at Abu Roash near Cairo. On lithological grounds the 
unit is not similar to an underlying sandstone unit which belongs | 
to the Cenomanian (Jux, 1954), but paleontologically the unit 
is of Turonian age. This unit is of a limited distribution being 
recognized only in the larger Abu Roash area. It is overlain by 
a solid limestone unit which is a scarp marker in the region. 


SAMALUT FORMATION .................. Middle Eocene 


Bismavy, Y., 1961. Biostratigraphic study of the Eocene in the 
Eastern Desert between Samalut and Assiut by the large Fora- 
minifera. Third Arab. Petrol Congr., Alexandria, 7 pp. 


The Samalut Formation is a poorly-bedded massive num- 
mulitic limestone unit rich in Nummulites of the gizehensis group. 
The unit overlies the Minia Formation and underlies a thick 
shale unit which could be comparable with the Gehannam For- 
mation. The type section of this formation is opposite Samalut 
to the north of Minia where it assumes a thickness of 160 m. The 
formation includes in its lower levels Nummulites mariettei- 
viquesneli-pachoi, in its middle levels N. zitteli and in its upper 
levels N. champollioni and N. gizehensis. The age of this forma- 
tion is Middle Eocene. 


SANTONIAN 


Hume, W.F., 1962. Geology of Egypt, vol. 3, pt. 1. Egypt Geol. 
Surv., Cairo, 712 pp. 

Moon, F.W., SapEK, H., 1921. Topography and geology of 
northern Sinai. Petr. Res. Bull., 10, Government Press, Cairo, 
154 pp. 


The Santonian is represented in the north by chalky lime- 
stones sometimes with flint bands and often rich in echinoids 
(Goniopygus durandi, Hemiaster fourneli, Bothriopygus aegyp- 
tiacus). In the south it is represented by yellow-brown sandy 
clays and marls with some limestones. Oysters are more abun- 
dant (Ostrea dichotoma, O. costei, O. Nicaisei, O. heinzi). It is 
doubtful wheter marine Santonian extends south of lat 28 S. 


SAQQARA LIMESTONE ................... Upper Eocene 


Hume, W.F., 1911. The effects of secular oscillation in Egypt 
during the Cretaceous and Eocene periods. Quart. Jour. Geol. 
Soc., London, vol. 67, pp. 118-148. 


The Saqqara Limestone forms a unit of brown silicified 
limestones which overlie the Mokattam Formation. The type of 
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the section is at Saqqara where the unit assumes a thickness of 
25 m. The unit is marked at its top by a bed rich in Carolia 
placunoides. The age of this unit is upper Eocene. 


SCHIST-MUDSTONE-GREYWACKE SERIES .. Precambrian 
Hume, W.F., 1935. Geology of Egypt. Egypt Geol. Surv. 


The Schist-Mudstone-Greywacke series forms a thick 
(10 000 m) succession of geosynclinal sediments mainly in the low 
grade of metamorphism and occasionally reaching a medium 
grade. The unit is made up mainly of greywackes, mudstones, 
slates, chlorite and biotite schists, and phyllites. Locally these 
rocks are of a slightly higher grade and include hornblende and 
biotite schists. This unit has an extremely wide distribution in 
the Eastern Desert and Sinai. It is best exposed in Wadi Muba- 
rak, Eastern Desert. The unit represents the deposits of the initial 
geosyncline of the Egyptian Precambrian. According to EL- 
SHAZLY it forms together with the other gneisses of the Pre- 
cambrian, one unit (Old Metasediments) which represents the 
deposits of one geosyncline. According to EL-RAMLY and Akaap, 
the unit represents the deposits of a geosyncline which succeeded 
an earlier geosyncline into which the gneisses of the Egyptian 
Precambrian were laid down. 


BEREATDEEIMBESTONE tc co ccc cre wie er er nos ec Lower Eocene 


Barron, T., Hume, W.F., 1902. Topography and geology of 
the Eastern Desert of Egypt (Central Portion). Egypt Surv. Dept., 
Cairo, 331 pp. 

The Serai limestone forms a unit of solid limestone with 
flint which assumes a characteristic pink colour at its basal parts. 
The lower part of this unit is poor in megascopic fossils but the 
upper parts are rich in nummulites. The unit has a thickness 
of 265 m at its type locality at Gebel Serai, Wadi Qena. The 
age of this unit is Lower Eocene. It overlies the Esna Shales and 
is lithologically and stratigraphically correlatable with the Thebes 
Formation. 


SHADLI METAVOLCANIC GROUP .......... Precambrian 
Hume, W.F., 1935. Geology of Egypt. Egypt Geol. Surv. 


The Shadli metavolcanics form a group of metavolcanics 
contemporaneous or immediately younger than the old meta- 
sediments of the Egyptian Precambrian. This group included 
originally a complex formation of surface and submarine volcanic 
effusions of basic up to acidic composition. The type locality is 
at Bir Shadli, Eastern Desert. 
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SHAITIAN GRANITE ....................... Precambrian 


Hume, W.F., 1934. Geology of Egypt. Egypt. Geol. Surv. 

ScHÜRMANN, H.M.E., 1953. The Precambrian of the Gulf of 
Suez region. Inter, Geol. Congr. 

This unit was designated by SCHÜRMANN on the strength of 
the descriptions of Hume for normal igneous rocks, occasionnally 
gneisses. It is classified by ScHÜRMANN between his Metarchean 
and Eparchean epochs (ie. below the series of old paraschists). 
Recent work on the so-called Shaitian granites of Wadi Shait, 
however, has shown this granite to belong mainly to the Grey- 
granite series, a unit which includes the grey-coloured usually 
medium grained, easily weathered rocks ranging in composition 
between the granodiorites and diorites. The Shaitian granite 
seems to be of autochthonous origin and it lies below the Ham- 
mamat series and Dokhan volcanics and above the schist grey- 
wacke-mudstone formation (or the old Paraschists). The type 
locality of this granite is at Wadi Shait. 


TANKA: BEDS «cc. stan. Galscn CR RE TET ENS Upper Eocene 


Hume, W.F., Mapcwick, T.G., Moon, F.W., SapreK, H., 1920. 
1920. Preliminary geological report on Gebel Tanka area. Petrol. 
Res. Bull., 4, Government Press, Cairo, 16 pp. 


The Tanka beds form a succession of thinly-bedded series of 
“ gypseous marls" and underlies the Tayiba Redbeds. The unit 
is of limited distribution having been noted so far in the larger 
Gebel Tanka area, Sinai coast of Gulf of Suez. The type section 
is at Gebel Tanka where the formation assumes a thickness of 
50 m. The unit is poorly fossiliferous but is believed to belong 
to the upper Eocene on stratigraphic grounds. 


TAYIBA REDBEDS ........... ? Upper Eocene ? Oligocene 


Hume, W.F., Mapewicx, T.W., Moon, F.W. and Sapex, H., 
1920. Preliminary geological report on Gebel Tanka area. Petrol. 
Res. Bull., 4, Government Press, Cairo, 16 pp. 

The Tayiba redbeds form a succession of variegated (do- 
minantly red) shales and marls which overlies the Tanka beds 
and underlies basalt flows or Basal Miocene beds. The unit has 
been so far recorded from the Sinai coast of the Gulf of Suez 
region where it assumes at its type section in Wadi Tayiba about 
20 m in thickness. The unit carries no fossils and opinions differ 
regarding its age. Some authorities classify it with the under- 
lying upper Eocene beds while others regard it as of lower Oligo- 
cene age. 
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THEBES FORMATION 1.12 Lower Eocene 


Hume, W.F., 1911. The effects of secular oscillation in Egypt 
during the Cretaceous and Eocene periods. Quart. Jour. Geol. 
Soc., London, vol. 67, pp. 118-148. 

Sam, R., 1960. Planktonic Foraminifera from the Thebes For- 
mation, Luxor, Egypt. Micropaleontology, vol. 6, pp. 277-286. 

ZITTEL, K.A., 1883. Beiträge zur Geologie und Paläontologie 
der Libyschen Wüste und der angrenzenden Gebiete von Ae- 
gypten. Palaeontographica, vol. 30(1), pp. 1-112. 


The Thebes Formation is a massive unit of limestones with 
flint bands which overlies the Esna Shales and underlies the 
Minia Formation. The type locality of this formation is at Gebel 
Gurnah, opposite Luxor where the unit assumes about 300 m in 
thickness. The basal beds of this unit are rich in Operculina 
libyca (= Operculina limestone), while the lower part is massive, 
thickly bedded with tabular and concretionary flint bands and 
is poor in megafossils. The upper part includes several marl beds 
which are rich in nummulitic limestone bands and megafossils. 

The unit is of remarkable uniform lithological characteristics 
extending throughout the Stable Shelf. Among the fossils re- 
corded in this unit are: Nummulites praecursor, N. subramondi, 
Lucina thebaica, Conoclypeus delanouei and others which point 
to a lower Eocene age for this formation. Hume noted that the 
sections near Qena are less fossiliferous and have a different 
lithology (HuwE's Qena type) than those at Luxor (Humr’s 
Luxor type). 


TRIASSIC 


AwaD, G.H., 1945. On the occurrence of marine Triassic 
(Muschelkalk) deposits in Sinai. Bull. Inst. Egypte, 27, 397-429. 

BnorzrN, F., 1957. Stratigraphical study in the Triassic ver- 
tebrates from Wadi Raman, Israel Arkiv for Mineralogi och 
Geologi, v, 2, no. 9, 191-217. 

EIcr, D.B., 1947. Micropaleontology of the Triassic of north 
Sinai. Bull. Inst. Egypte, 28, pp. 87-92. 

Kummez, B. 1960. Middle Triassic Nautiloids from Sinai, 
Egypt and Israel. Bull. Mus. Comp. Zool., 123 (7), 285-302. 

Saw, R., 1962. The Geology of Egypt. Elsevier, Amsterdam - 
New York, 377 pp. 

Spat, L.F., 1945. The Middle Triassic Cephalopoda from 
Sinai. Bull. Inst. Egypte, 27, 425-426. 


Triassic rocks crop out in Egypt at the core of Arif el-Naga 
dome at the extreme eastern border of northern Sinai. The 
section is about 200 m thick and consists of the following units 
from top to base: 


(4) A succession of hard compact non-fossiliferous lithographic 
limestone beds with a few shale interbeds. 

(3) The Ceratites beds a 45 m succession of limestone-marl beds 
with a large assortment of fossils: Enanteostreon difformis, 
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Myophoriopsis subundata, Pecten inaequistriatus, P. discites, 
Plicatula fissistriati, Modiola raibliana, Myophoria elegans, 
M. laevigata, Coenothyris vulgaris, Ceratites of the C. flexuo- 
sus group, Germanonautilus advena, Mojsvaroceras morleti, 
Indonautilus kraffti, I. awadi, etc. 

(2) A sandstone-shale unit with a few limestone interbeds with 
poorly preserved fossils about 31 m thick. 

(1) Cross-bedded sandstone unit with a number of fossil plants. 


The Egyptian section may be tentatively correlated with that 
described from Wadi Raman, Palestine. Unit (1) may be cor- 
related with member “A” or the wood-bearing beds. Unit (2) 
may correlated with members “B” and “C” or the Beneckia 
and the reef beds of Wadi Raman, although no authentic record 
of Beneckia has been so far made from Egypt (see, however, 
SPATH). Unit (3) corresponds to member "D" or the Ceratites 
beds of the Palestinian section. 

The age of the fossil-bearing beds of the Arif el-Naga section 
is middle Triassic. 

For a full record of the subsurface occurrences of the Triassic 
and its Paleogeography reference is made to Sar (1962). 


TURONIAN 


Hume, W.F., 1962. Geology of Egypt, vol. 3, pt. 1. Egypt. Geol. 
Surv., Cairo, 712 pp. 

Turonian rocks are widely distributed in Egypt. They are 
represented by massive thick dolomites and limestones in the 
north and by limestones with few dolomite and marl intercala- 
tions (especially noted in the upper parts of the section) in the 
south. The base of the Turonian is marked by a consistent bed 
full of ammonites some of which attain considerable size (up to 
50 cm in diameter). In places where this bed is absent the base 
is marked by the first appearance of Cyphosoma abbatei. The 
lower levels of the Turonian carry the following fossils : Thoma- 
sites pordani, T. rollandi, Neoptychites cephalotus, Hoplitoides 
spp., Coelopoceras requieni and others. 


The upper levels of the Turonian carry the following fossils : 
Nerinea schiosensis, Preradiolites cf. ponsiamus, Durania gaensis, 
Pterodonta defissi and others. 


TURONIAN-SANTONIAN .............. Middle Cretaceous 


Kostanpi, A.B., 1959. Facies maps for the study of the 
Paleozoic and Mesozoic sedimentary bassins of the Egyptian 
region. First Arab. Petrol. Congr., Cairo, vol. 2, pp. 54-62. 

Saw, R., 1962. The Geology of Egypt. Elsevier, Amsterdam- 
New York, 377 pp. 

The Turonian-Santonian is a term which was introduced by 
Kostanpr and Sam to denote the complex section above the 
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Cenomanian and below the Chalk. Research is in progress to 
subdivide this long and artificial unit and some of the preliminary 
results of this research may be seen in this lexique under 
Turonian, Coniacian, Santonian and Campanian. 


UM BOGMA FORMATION ................. Carboniferous 


Barr, J., 1916. The Geography and geology of west central 
Sinai. Egypt. Surv. Dept., Cairo, 219 pp. 

KosTaNpi A.B., 1959. Facies maps for the study of the 
Paleozoic and Mesozoic sedimentary basins of the Egyptian region. 
First Arab. Petrol. Congr., Cairo, 2, pp. 54-62. 


The Um Bogma is a 170 m thick unit made up of a lower 
solid sandstone - silstone non-fossiliferous member (130 m thick) 
and an upper dolomitic carbonate member (40 m thick). The 
upper member carries a rich Visean fauna. The type locality of 
this formation is at Um Bogma, west central Sinai. The unit 
shows regional thinning toward the east in central Sinai. 


VARIEGATED SHALES=............... Upper Cretaceous 


BEADNELL, H.J.L., 1905. The relations of the Eocene and Cre- 
taceous systems in the Esna-Aswan reach of the Nile Valley. 
Quart. Jour. Geol. Soc., London, vol. 61, pp. 667-678. 

Cox, L.R., 1956. Lamellibranchiata from the Nubian Sand- 
stone series of Egypt. Bull. Inst. Egypte, vol. 37, pp. 465-480. 

Epwarps, W.N., 1926. Fossil plants from the Nubian Sand- 
stone of Darfur. Quart. Jour. Geol. Soc. London, vol. 82, pp. 94- 
100. 

Newton, R.B., 1909. On some fossils from the Nubian Sand- 
stone series of Egypt. Geol. Mag., 6 (Decade 5), pp. 352-359. 

Sam, R., 1962. The Geology of Egypt. Elsevier, Amsterdam- 
New York, 377 pp. 

SEwanp, A.C., 1935. Leaves of Dicotyledons from the Nubian 
Sandstone of Egypt. Egypt. Geol. Surv., 21 pp. 

STROMER, E. and Wetter, W., 1930. Beschreibung von Wirbel- 
tier Resten aus dem nubischen Sandsteine Ober-ägyptens, etc. 
Abh. Bayer. Akad. Wissensch., Math.-Naturw. Kl., 7, pp. 1-42. 

Yousser, M.I., 1957. Upper Cretaceous rocks in Kosseir area. 
Bull. Inst. Desert, Egypte, vol. 7 (2), pp. 35-54. 


The Variegated Shales form a succession of variegated 
vividly-coloured shales, siltstones and fine-grained flaggy sand- 
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stones which overlie the Nubia Sandstone in many stable shelf 
areas of Egypt. A typical development is in the Nile Valley near 
Atwani (upper Egypt) where BEADNELL described a section 116 m 
thick below the phosphatic-coprolite bone beds of this locality. 
In Quseir, Yousser described a similar succession from the 
vicinity of Gebel Duwi which he termed the Quseir variegated 
shales. 

This unit has been previously treated as part of the “ Nubian 
Sandstone ". Most of the fossil records known from the * Nubian 
Sandstone " come from this unit. These include mixed marine 
and fresh water pelecypods and gastropods (NEwToN, 1909; Cox, 
1956) as well as several fossil plants (SEwARD, 1935; EDWARDS, 
1926) and Vertebrate remains (STROMER and WEILER, 1930). The 
fossils point to an upper Cretaceous age and deposition in mud 
flats that represented a halt in the continuous advance of the sea 
over Egypt. The presence of occasional marine fossils indicate 
that marine incursions over these flats were not uncommon. 


WADI GARAWI FORMATION ............. Upper Eocene 


Farac, LA.M. and Isman, M.M., 1959. Contribution to the 
stratigraphy of the Wadi Hof area. Bull. Fac. Sci., Cairo Univ., 
no. 34, pp. 147-168. 


The Wadi Garawi Formation is a unit of brown limestones, 
marls and sandy shales which overlies the Qurn Formation and 
underlies the Wadi Hof Formation. The type locality is at the 
entrance of Wadi Garawi, Helwan desert where the formation 
assumes a thickness of 25 m. The unit is correlatable with the 
lower Nummulites contortus-striatus-bearing members of the 
Maadi Formation (Upper Eocene). 


WADI HOF FORMATION .................. Upper Eocene 


Farac, LA.M. and Ismar, M.M., 1959. Contribution to the 
stratigraphy of the Wadi Hof area. Bull. Fac. Sci, Cairo Univ., 
no. 34, pp. 147-168. 

The Wadi Hof Formation is a unit of shales and sandstones 
with a basal limestone bed. It overlies the Wadi Garawi Forma- 
tion. The unit is correlatable with the upper members of the 
Maadi Formation (Carolia placunoides-bearing beds) and carries 
the same fossils. The age is upper Eocene. The type section is 
at Wadi Hof, Helwan desert, where the formation assumes a 
thickness of 52 m. 
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WADI RAYAN FORMATION .............. Middle Eocene 


BEaDNELL, H.J.L., 1902. The Topography and geology of the 
Fayum Province of Egypt. Egypt Surv. Dept., Cairo, 101 pp. 

The Wadi Rayan Formation is made up of limestone beds 
with Nummulites gizehensis and several intercalations of argilla- 
ceous and sandy shales. It has a thickness of 130 m (base un- 
exposed) at its type locality in Wadi Rayan to the south of 
Fayum. The formation is identical in many respects to the 
gizehensis member of the Mokattam Formation except for the 
fact that it includes more clastic members and is much thicker. 
The unit is overlain by the Gehannam Formation. The age is 
considered Middle Eocene. 


vere bk FORMATION ....-—— ce RI] ER ER Turonian 


GuoraB, M.A., 1961. Abnormal stratigraphic features in the 
Ras Gharib field. Third Arab. Petrol. Congr., Alexandria, 10 pp. 

The Wata Formation is a hard, siliceous, partly dolomitic 
brown to light yellow limestone unit which overlies the Abu 
Qada Formation and underlies the Matulla Formation. The 
thickness of the formation is 55 m at its type section at Wadi 
Wata, Raha Plateau, west central Sinai. The unit has a wide areal 
extent in the Gulf of Suez region. The age of this unit is 
Turonian. 
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DIBABA sandslohes 4... essa porn e ECRIRE Quaternary 


Calerete sandstones and grits with rolled zeolithes, chalce- 
dony and bone fragments. Conglomeratic horizons occur witb 
a characteristic heterogenous collection of Basement Complex 
rocks and Tertiary lavas. The sandstone fill a depression along 
the Atbara valley, between the Khashm el Girba and Berber; 
they lie up to 15 m above the level of the river bed. The typical 
assortment of pebbles can be found as far north as the Wadi el 
Khowi, east of the R. Nile at Dongola, and probably also forms 
the conglomerate bed south of Wadi Halfa (SANDFORD and ARKELL, 
1933, p. 2; DELANY, 1952, p. 14). 


Type locality: E of Assubri on the Atbara river (15° N; 
35°30’ E). 

Distribution : Atbara valley from Khashm el Girba to east 
of Berber. 


Stratigraphical position : Quaternary. The zeoliths and chal- 
cedony enclosed in the grits originate from the Tertiary lavas of 
the Abyssinian plateau. 


Paleontology : undetermined fragments of bones. 


BASEMENT COMPLEX'.::. v7. WEM eee eee. Precambrian 
(see: Green series, Odi schists, Sabaloka Series). 


Many early travellers described Basement rocks of the 
Anglo-Egyptian Sudan: RussEccER (1848), BLANKENHORN (1902), 
LiNck (1903), Lynes and SwrrH (1921), etc. 


Hume (1937) described several area of Basement Complex. 
TYLER (1932, 1934) investigated chromite and magnesite deposits 
in Kassala Province and, with Wirrcocksow (1933), described the 
Qala en Nahl area. They distinguish : 

. Newer intrusions. 

. Ban-Balos granites: quartz reefs and silicification of the 

serpentines. 

. Foliation. 

Beila granite: serpentinisation and carbonation of ultra- 
basic rocks. 

. Ultra basic rocks and older grabbo. 

. Basal schists. 
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(Basement Complex, continued). 


ANDREW (1948, p. 92-95) divides the Basement Complex into 
two main areas: N or S of 6° N. He suggests correlation of the 
different series with Egypt. 

1) Succession N of 6° N. 

. Soda granites. 

. Unfoliated granites, etc. 

. Unmetamorphosed graywackes and lavas (predomin- 
antly andesitic). 

. Plutonic intrusions: ultra-basic rocks, grabbro-norites, 
grano-diorites, granite, all more or less foliated. 

. Oldest plutonic orthogneiss. 

. Regionally metamorphosed  para-schists, containing 
many slightly metamorphosed bedded rocks, including 
lavas. 

2) Succession S of 6° N. 

Felspathoid soda syenites (possibly post-Paleozoic). 
Non-charnockitic foliated granites and grano-diorites. 
Charnockitic orthogneiss, parametamorphic succession. 


DELANY (1952, p. 12-14) suggests a triple subdivision of the 
Precambrian in the northern Sudan. 
3. Sabaloka Series: rhyolites, associated with unfoliated 
granites bearing sodic-pyriboles. 
2. Odi schists of the Red Sea Hills, Green series of the 
Butana: micaceous schists and quartzites, limestones, 
graphite schists, green schists, in part altered andesitic 
lavas. 
1. Older gneiss and foliated granites. 


The older felspathic gneiss occur ubiquitously in the Sudan 
and include older gneissose granites. They are traversed in the 
W Sudan by conspicuous pegmatites (Kordofan). 

The Odi schists and Green series show epi- to meso-zone 
regional metamorphism except where locally higher grade occurs. 
The rocks are generally well bedded and folded into tight folds. 
Altered andesitic lavas more acid lavas occur extensively. Schists 
rich in epidote, chlorite and hornblende are associated with lavas 
and interbedded with quartzites, graphite schists and limestones; 
these latter are sometimes graphitic. Foliated mica-granites and 
younger unfoliated granites cut the schistose series, as do quartz 
veins and basic dykes, generally altered. 

The Sabaloka Series includes rhyolites and trachytes. The 
flows are slightly metamorphosed and folded. The rocks are 
frequently closely associated with younger or contemporaneous 
sodic \granites or syenites, which may form ring structures, 
(DELANY, 1955). At the contact with the granites, the rhyolites 
may contain high grade metamorphic minerals. The sodic in- 
trusions are characterised by sodic pyriboles: riebeckite and 
aegyrine augite, which may be present only in small quantities. 
The granites are typically red or pink in colour, contain little 
quartz and are formed mainly of a mosaic mesh of felspar laths. 
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Younger than the Sabaloka Series is a group of acid sodic 
“ee which form extensive subparallel swarms and camptonite 

ykes. 

Type locality : Central Sudan. 

Distribution: see Geological map of the Anglo-Egyptian 
Sudan. 1: 1,000,000, 1949, and Khartoum 1: 1,000,000, 1952 and 
Eastern Khartoum Province, 1 : 250,000, 1952. 

Stratigraphical position: Precambrian. The Basement Com- 
plex is overlain in great unconformity by the Paleozoic sandstones 
and the Nubian Series. 


BAXSUDA VOLCANICS ie.: «rud. sem cete Plio-Pleistocene 


A group of closely spaced volcanic cones, discovered in 1920 
from the air (GREGORY, 1920; GnaBHaM, 1920b,c) in the Bayuda 
area of the Northern Sudan (ANDREw, 1948, p. 103). 

DELANY (1952, p. 16) describes the eruptive sequence: 
1) Basalt flows, 2) Formation of the ash cones, 3) Basalt flows 
which partially destroyed the cones. 

GREGORY (1921, p. 351) and SwrrH (1920, p. 48) note the 
NE-SW alignement of the Bayuda volcanoes with the J. Katul 
and Gakdul lavas and the J. Elba gap in the Red Sea hills. 
The authors deduce a line of fracture along which the Nile was 
deflected to flow SW between Abu Hamed and Korti. GRABHAM 
(1920b, p. 135) notes that this alignement passes arbitrarily 
through volcanic centres of vastly different ages: Katul and 
Gakdul are Precambrian and the Bayuda volcanics post-Miocene. 

SANDFORD (1935, p. 359-366) describes roughly similar volcanic 
activity from Darfur: J. Marra and J. Malha. These two centres 
are probably older than the Bayuda volcanics. 

Type locality : Bayuda (17°30’ N; 32» E) : Hosh ed Dalam. 

Distribution : Bayuda. 

Stratigraphical position : Young phase of the Tertiary, post 
Miocene, to Pleistocene volcanics. 
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COASTAL DEPOSITS (— Red Sea deposits) .... Post-Eocene 


To date (1955), the deposits have not been much investigated. 

ANDREW (1948, p. 105) states that only Plio-Pleistocene de- 
postis of limestone, shales, marls, clays grits, conglomerates and 
gypsum beds had been observed. In several places, the series 
are intruded by basaltic sills or dykes. He believes Oligocene 
and Miocene deposits to be present at depth in the Red Sea 
trough. 

Barn (1912) states that the Red Sea depression had been 
formed not later than the Oligocene and possibly during the 
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(Coastal Deposits, continued). 


uplift of the surrounding region between the Upper Cretaceous 
and Oligocene. During Miocene times, the Mediterranean invaded 
the Red Sea valley which subsided again in Pliocene times, 
being then connected with the Indian Ocean. 

CRossLAND (1907, 1911, 1913) examined the coast between 
Port Sudan and Suakin. He regarded the main Red Sea trough 
as a Rift valley, downfaulted some 11,000 ft. (1913, p. 122, 155). 
The khors bordering the coast are marginal cracks along the 
main fault. Subsidence took place in two movements: the steep 
seaward scarp of the Red Sea Hills was formed in the Oligocene 
and the main fault and marginal khors were created by Pliocene 
earth movements. 

GREGORY (1921, p. 349-353) sums up that the earth movements 
which caused the Red Sea trough occurred at successive dates, 
beginning not later than Oligocene and continuing until quite 
recent times. 

KRENKEL (1925, p. 91) mentions the late Pliocene invasion of 
the Indian Ocean into the Red Sea. 

Cousteau (1952) published cross sections of the Sed Sea 
trough, showing depth to the sea floor. 


Type locality : Coastal plain, N of Port Sudan (22° N; 32» E). 

Distribution : Coastal plain east of the Red Sea Hills; see 
Geological map of the Anglo-Egyptian Sudan, 1: 4,000,000, 1949. 

Stratigraphical position : Mid Tertiary, post Eocene deposits 
may exist at depth; Pliocene sediments outcrop. 

Paleontology : Pleistocene beds are characterised by Pecten 
vasseli and Laganum depressum (ANDREW, 1948, p. 105). Fossil 
fish have recently been found. 


GEZIBA CLAY Eos. cuc eO SCIRE, Pleistocene 


Thick deposit of dark clay, commonly also called badob or 
cotton soil. The clay contains a certain amount of kankar (lime- 
stone concretions), and when dry, forms deep cracks. Gezira clay 
is a specific term for the deposits of that area of the Sudan, 
whereas the names badob and cotton soil can describe similar 
clays of totally different origin and locality : eg. clays of Darfur 
or of the Butana plain, E of Khartoum. The origin of the clays 
has been much discussed. 

TorniLL (1948) sums up the recent information on the clays 
(p. 138). He differentiates (p. 137-138) in the clay plain areas: 
the Gezira, Sudd marginal area and the mare steeply sloping 
plains (eg. Butana). 

Bram (1911) described the soils of the Gezira and published 
analyses of them. 
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GREENE (1920, 1935) analysed the soils. His observations on 
the nature and distribution of the soil salts led him to agree 
with GRABHAM's hypothesis that the sandy subsoil of the feature- 
less Gezira plain was laid down by a deltaic river. Seepage and 
evaporation at some distance from the main channel gave rise to 
salty deposits ;and fine wind blown material was accumulated 
on top of this, forming a layer of heavy clay. The depth of this 
clay increases from N to S Inspite of mixing of the soil through 
the cracks, GREENE found the soil profile to be well preserved. 

JosEPH (1924 and 1927, p. 12; 1935) divided the Sudan soils 
and their differentiates into six groups: 

. River alluvium; along the Nile and in the irrigation basins. 

. River flood alluvium; carried by floods, discharged from 
from the Abyssinian foothills : Gash and Baraka rivers. 

. Badob, loess or cotton soil: a heavy brown clay of aeolian 
origin. 

. Khor soils. 

. Goz soils : red sandy soils consisting mainly of sand grains. 
Clay content varies from 5-50 %. 

. Blue clay soils in the upper reaches of the White Nile and 
its tributaries. A high clay proportion (up to 70%) is 
contained in the heavy, slate blue clays. 

Group 3. is characterised by a high clay content and low 
proportion of silt. Large calcium carbonate nodules occur. The 
soil is often deep and difficult to drain. The clay content is higher 
in the south than in the north. The most important area of this 
badob soil lies between the White and Blue Niles, in the Gezira 
plain. JosEPH gives mechanical and chemical analyses of his soil 
groups. 

VAGELER (1933) includes the Gezira clays in his soil group: 
gray and black earths of intermittenty moist climates. With 
ALTEN (1931-32) he published a detailed description of the Gezira 
clays. Mechanical analyses shows a high proportion of particles 
under 0.002 mm. This does not agree with the theory of an 
aeolian origin, but may be due to later peptinisation. Admixture 
of coarse sand with the clay and the presence of kankar nodules 
speaks also against the aeolian theory, as does the absence of 
clay on the summits of neighbouring peaks (J. Dud, Moya and 
Qeili). The authors definitely refute the aeolian theory and 
consider the deposition to have been alluvial. They point out 
that the dominating winds today are from the SW; this disagrees 
with the northerly wind postulated by GRABHAM to transport the 
Kordofan sand and Gezira clay from an area in the Libyan desert. 
The soils of the Managil ridge in the Gezira were produced from 
underlying sandstones and show high quartz content and limonitic 
concretions. East of the ridge, albite content in the clays increases 
considerably against diminishing content of secondary iron ores. 
The Butana clays are also obviously of local origin. The authors 
distinguish, near Khartoum, between an old and a recent Nile 
alluvium. The old alluvium has low quartz, plagioclese and 
pyribole content. The recent alluvium shows high mica, quartz 
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(Gezira Clay, continued). 


and plagioclase content. The old alluvium and badob are con- 
sidered as closely related to the weathering of the Abyssinian 
plateau basalts. The old alluvium was deposited before the Nile 
flowed northwards through the Sabaloka and are older than the 
formation of the lower Nile valley. BLANKENHORN (1902) described 
an original Nile which drained N. Africa into the Mediterranean 
between Eocene and Pliocene times when Pliocene earth move- 
ments gave rise to the present Nile. 


SANDFORD (1935, p. 369) saw clays underlying the Kordofan 
sands and assumed the clays in Darfur to be contemporaneous 
with those of the Central Sudan plain (1936, p. 216). 


Epmonps (1942, p. 27) and ANDREW (1948, p. 109) propound an 
alluvial origin for the Gezira clays. ANDREW discusses the Qua- 
ternary climates responsible for the Kordofan sands and Gezira 
clays. According to him (1948, p. 114) a gentle downwarping of 
the Cretaceous landsurface of the Gezira, south of the Sabaloka, 
permitted the deposition of the Nile silts. Cessation of the down- 
warping or its slowing down, permit the present day conditions 
where little ponding occurs. Fine texture, alkaline reaction and 
thickness characterise the clays (ANDREW, 1948, p. 114). 


ToTHILL (1946) believes the Gezira clays to be derived from 
the lavas of Abyssinia. The author analysed mollusca contained 
in the upper portion of the deposit. 


More recently SHUKRI (1949, 1951) has analysed the mineral 
content of White and Blue Nile sediments from different localities 
and of different ages. He noticed a marked difference between 
the White Nile deposits with dominant sillimanite and those of 
the Atbara-Blue Nile system rich in pyroxene. 

Type locality: Gezira plain, south of Khartoum (14°30’ N; 
32°30’ E), see Geological map of the Anglo-Egyptian Sudan. 
1:4,000,000, 1949 (with superficial deposits). 

Distribution : The clays occur principally in the triengle south 
of Khartoum, limited by the Blue and White Niles. They can be 
traced along the present Nile bed north from Khartoum and fill 
former Nile channels. They form the plain south towards Bor. 
Badob or cotton soil, not Gezira clays, cover large areas of the 
eastern Sudan and in Darfur. 

Stratigraphical position: Gamblian (ARKELL et alia, 1951, 
p. VI), post Kenya-Fauresmith of Singa. 

Paleontology : LyDEKKER (1887) described Equus sp. cf. siva- 
lensis of the Pleistocene from the Nile valley at Wadi Halfa. 


JoLEAUD (1933) mentions Eq. sivalensis, Cervus sp., Bos sp. 
from the Lower Pleistocene or St Prestian of Wadi Halfa. 


Mollusca: Ampullaria wernei Phil., Lanistes carinatus Oliv., 
Melanoides tuberculata Mull. (very rare), etc. (ToTHILL, 1946). 
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SHEENSSERIESS NTARE- FATMAN., Precambrian 
(see: Basement Complex and Odi schists). 


Formation of the Precambrian Basement Complex of epi- 
to meso-zone regional metamorphism. It is characterised by 
altered andesitic lavas, epidote-rich green hornblende- and 
chlorite-schists and includes also a group of limestones, quartzites 
and graphite-schists (DELANY, 1952, p. 12). The Green series 
correspond to the Odi schists of the Red Sea hills. The beds are 
folded and strike mainly NE in the Butana. 

Type locality : Butana, E of Khartoum (15° N; 34» E). 

Distribution: see Geological map, Khartoum, 1: 1,000,000, 
1952. 

Stratigraphical position: The series is younger than the 
felspathic gneiss of the Precambrian and older than the Sabaloka 
Series. 


HUDI SERIES (or HUDI CHERT) ............ Nummulitic 


Fossiliferous chert deposit of the north central Sudan. The 
chert, when in situ, caps hills formed of the Nubian series. The 
chert is frequently found as isolated boulders and may occur as 
a secondary deposit in ferricrete pebble beds. 

SANDFORD (1933) and ANDREw and KarKaNis (1945) and 
ANDREW (1948) describe the deposit and its present height above 
sea level. 


Type locality : Hudi railway station, NE of Atbara (17° 30 N; 
34° 00’ E). 

Distribution: North Central Sudan, see ANDREw (1948, 
fig. 32) and Geological map of the Anglo-Egyptian Sudan, 
1: 4,000,000, 1949. 

Stratigraphical position : Uppermost Lower Tertiary, possibly 
Oligocene, as determined by Cox (1932, 1933) from fossil evi- 
dence. The chert lies immediately upon Nubian sandstones. Its 
cover, when present is of Tertiary basalts, though on J. Nukhara 
15 m of sandstones are intercalated between the chert and the 
lavas. 

Paleontology : seven new species of gasteropods were de- 
termined by Cox (1932, 1933): Pseudoceratodes irregularis 
BLANKENHORN, P. rex Cox, Lanistes grabhami Cox, Hydrobia (?) 
sudanensis Cox, Achatina (Burtoa?) hudiensis Cox, Planorbis 
siliceus Cox, P. nubianus Cox, Pila colchesteri Cox. 
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KORDOFAN SANDS ................ Pleistocene-Holocene 


Superficial deposit of surface reddened sand dunes which 
form extensive N-S ridges in the western Sudan. 

Epmonps (1942) described the sands, attributing their origin 
to the weathering of Nubian sandstones. 

GRABHAM (1935, p. 275) believed the Kordofan sands and the 
black clays of the Central Sudan to be the weathering products 
of a northerly granite. The sediments were wind deposited and 
formed at a period when the desert extended farther south than 
at present (GRABHAM, 1926a, p. 282). He ascribes the surface 
reddening to a lateritic climate in the Pleistocene. 

ANDREW (1948, p. 107-108) described the Kordofan sands, 
mentioning briefly shelly limestones and diatom beds intercalated 
in the lower horizons of the qoz. 


Type locality : Kordofan Province (10° N; 28° E). 

Distribution : Provinces of Darfur and Kordofan; see Ep- 
MONDS (1942, p. 23, fig. 2). 

Stratigraphical position : Pleistocene to recent (ANDREW, 1948, 
p. 91) and (loc. cit, p. 107) younger than the Umm Ruwaba 
Series. The fossil gasteropods range from post-Eocene to Recent. 
(DELANY, 1952, p. 16). 

Paleontology : Diatoms and gasteropods: Melanoides sp. cf. 
tuberculata Miiller. 


NAWA SERIES NL... 00.2.0, See UN Upper Paleozoic (?) 


Non-metamorphic sandstones, mudstones and grits, purple or 
olive green in colour with a considerable proportion of detrital 
mica. The beds are buried by superficial sands and clays and 
lie probably direct on Basement Complex. (ANDREW and KAR- 
KANIS, 1944, p. 3; ANDREW, 1948, p. 91-99). 

Type locality : Bore hole at Nawa, SE of El Obeid (12° 30’ N; 
30° 30’ E). 

Distribution : Southern Kordofan: Abu Habl (12°30’ N; 
30° 30’ E) and Kashgeil basins, in wells and bores. ANDREW and 
KankaNIS (1944, p. 3, fig. 1) and ANDREW (1948, p. 99, fig. 31) 
show the geographical distribution. See also Geological map of 
the Anglo-Egyptian Sudan, 1: 4,000,000, 1949. 

Stratigraphical position : The above mentioned authors (1944, 
p. 3; 1948, p. 91, 92 and 96) attribute the series to the Upper 
Paleozoic. Fossils are lacking. 
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NUBIAN SERIES (NUBIAN SANDSTONES) ..... Mesozoic 


Bedded sandstones with intercalations of mudstones. The 
sandstones are typically current bedded, with pebble horizons of 
oval to spheroidal quartz pebbles, and are buff white, yellowish 
or red in colour. The cement may be argillaceous, calcareous 
(GRABHAM, 1928, p. 151), siliceous or ferrugineous. The mudstones 
are frequently ferrugineous and lie de vin colour. The series 
lies quasi-horizontal; in areas of Tertiary volcanics, the beds are 
often faulted and traversed by swarms of Tertiary dykes. 

Linck (1903) considered the contact between Nubian Series 
and Basement Complex, south of Khartoum, to be tectonic. 

GRABHAM (1934, p. 18) mentions the water bearing capacity 
of the sandstones and the important role played by the inter- 
calated mudstones. 

LYNES and SwrrH (1921) described the series in Darfur. 

SANDFORD (1935, p. 342) stresses the differences between 
Paleozoic sandstones and the Mesozoic sandstones; the name 
Nubian should be reserved for the latter. He divides the Nubian 
in Darfur as follows : 

1) variegated basal beds. 

2) variegated mudstones, shales and sandstones. 

3) thick sandstones, buff and brown, false bedded, often 

silicified; certain beds contain silicified wood and tree 
trunks. 


The uppermost part of 3) is Cretaceous, including Senonian. 
Its base rests on scree breccias and the uneven surface of 2) 
which it overlaps in the south, as on J. Dirra (E. Darfur). 

SANDFORD (1948) summarises the differences between Nubian 
and Karroo. 

ANDREW (1948, p. 98) distinguishes three area of sub- 
horizontal Mesozoic sandstones : 

1) NW area, continuing the Libyan sandstone region. 

2) E. area, continuation of the Arabia- Somali area. 

3) Localised occurrence of Nubian type sediments, west of 

the Bahr el Jebel (S. Sudan) : Yirol Series. 

Detany (1952, p. 14-15) describes marine intercalations of 
limestone in the Nubian of the Kh. Langeb (NE Sudan). The 
series is divided here as follows: 

5) Tertiary basalt. 

4) nodular, cherty mudstones. 

3) ferruginous sandstones. 

2) limestone with siliceous nodules. 

1) sandstones, white and red, current bedded. 

0) gneiss. 

The Nubian Series terminates frequently in a murram hori- 
zon, capped by infra-basaltic sediments. 

The Nubian Series lie in marked unconformity on the Pre- 
cambrian rocks. The topography of this pre-Nubian landsurface 
was very accidented; present day mountain forms reflect partially 
this ‘Tassilian’ relief. Basal polygenetic conglomerate is rare. 
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(Nubian Series, continued) 


(SANDFORD and ARKELL, 1933, p. 2, and DELANY, 1952, p. 14). More 
frequent is a basal horizon formed only of quartz pebbles. 

Type locality : Northern Sudan (18° N; 31°30’ E). 

Distribution : see Geological map of the Anglo-Egyptian 
Sudan, 1: 4,000,000, 1949. Mainly in the Northern Sudan, patchily 
in the Red Sea Hills. 

Stratigraphical position : The Nubian sandstones are younger 
than the Paleozoic, Carboniferous, sandstones on which they lie 
(unconformably on Basement Complex in the major part of the 
Sudan). The Sandstones are older than the upper Lower Tertiary 
(Oligocene) Hudi chert and the Tertiary plateau basalts. Locally 
Tertiary sandstones may be present. The limestones of the Kh. 
Langeb may be of Malm age. 

Paleontology : The Nubian Series in the Sudan have so far 
only yielded plant remains: Weichselia reticulata, Dadoxylon 
and Frenelopsis on J. Dirra (Epwarps, 1926) and specimen of 
Annonaceae from J. Sheba (W. Darfur). These latter denote the 
presence of Tertiary deposits (?). 


ODI9SCHISTS A INR ER oe Sn Deen Precambrian 
(see Basement Complex, and Green series). 


Formation of the Basement Complex, well exposed in the 
Red Sea Hills and corresponding to the Green series of the 
Butana. The rocks are generally of epi- to meso-zone meta- 
morphism and include mica- or biotite-quartzites and schists, 
limestones, sometimes graphitic, and altered lavas: rhyolites and 
andesites. 

The series is folded into narrow isoclinal folds and traversed 
by the younger, foliated and unfoliated granites and their dyke 
suites. 

Type locality : Odi plain, N of Kassala (16° 30’ N; 36°30’ E). 

Distribution : Red Sea Hills. 

Stratigraphical position : Precambrian series, older than the 
Sabaloka rhyolites and younger than the felspathic gneiss. 


PALEOZOIC SANDSTONES ................... Paleozoic 


Sandstone beds differing from the normal Nubian Series, by 
their fantastic weathering, lithology, bedding and inclinaison of 
the strata. 
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SANDFORD (1935, p. 336) distinguishes in Ennedi and Erdi 
an Upper and Lower Paleozoic. This latter contains black shales 
and terminates in a grey limestone bed. NE of J. Uweinat, the 
section is as follows (p. 339 and fig. 5) : 

5. Nubian Series 

4. Plant bearing mudstones: Lower Carboniferous. 

3. Rhyolite. 

2. Sandstones : Lower Paleozoic. 

1. Precambrian Basement. 

The Paleozoic sandstones have not been found elsewhere in 
the Sudan. 

Type locality: NW Sudan: J. ’Uweinat. 

Distribution : NW Sudan, see Geological map of the Anglo- 
Egyptian Sudan, 1: 4,000,000, 1949. 

Stratigraphical position: unconformable on Basement rocks 
and overlain unconformably by Nubian Series. 

Paleontology : Lepidodendroid flora (SaNpronp, 1935, p. 339). 


DAPAEORA"SERTES . wu EE M BED Precambrian 


A group of young Precambrian acid lavas: rhyolites and 
trachytes, slightly metamorphosed and folded. The klows are of 
limited extend; they lie in thick cakes unconformably upon 
older Precambrian rocks and form part of the Tassilian, pre- 
Nubian landsurface. The lavas, in the type locality, are associted 
with a granophyric granite-porphyry ring dyke which was in- 
truded into a circular fracture around the subsided lavas (DELANY, 
1955). The flows are generally associated with riebeckite or ae- 
gyrine bearing granites or syenites and basic intrusions: gabbro 
or essexite (DELANY, 1952, p. 12-13). 

A riebeckite rhyolite forming a hand axe, found near J. 
Katul, was compared by SwrrH (1920) to the Tertiary lavas of 
Gilgil (Kenya) and Senafe and Fakoda (Abyssinia). RUSSEGER 
(1848) thought that the Gakdul volcanics and dykes were in- 
truded into the Nubian Series. Hume (1937) mentions the Saba- 
loka. 

SANDFORD (1935) and Epmonps (1942) both include Sabaloka 
lavas among their Younger, Tertiary to Recent lavas, on their 
maps. 

Type locality : Sabaloka gorge or VIth Cataract: (169 18' N; 
32° 40’ E). 

Distribution : Sabaloka, J. es Sufr, Gilif hills, J. Mundara, 
J. Katul, J. Haraza, J. Qeili. See Geological map of the Anglo- 
Egyptian Sudan: Khartoum, 1: 1,000,000, 1952, and: Eastern 
Khartoum Province, 1 : 250,000, 1952. 

Stratigraphical position : Young Precambrian. 
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TERTIARY: | VOLCANICS MS SRE 20 SN PEE Tertiary 


Tertiary volcanics include plateau basalts, acid lavas, vol- 
canic cones and dykes. The plateau basalts are the oldest flows 
and cover extensive areas of W and E Sudan; they may attain 
a thickness of some 150 m (Kh. Langeb). Overlying lavas : com- 
mendites. Necks of phonolite and trachyte are typical features of 
the mountainous volcanic areas. 

Volcanic cones occur in the Bayuda (Hosh ed Dalam and 
others) and in Darfur: J. Marra and Meidob. 

Dykes of Tertiary age occur frequently in subparallel swarms 
along lines of fracture; dolerites, trachytes and felsites are pre- 
sent. 

Mason (1880) observed the volcanic cones of J. Marra and 
the Meidob during his travels in Darfur. 

KRENKEL (1925) notes the occurrence of volcanic rocks 
(p. 174-175) but does not differentiate between Tertiary and Pre- 
cambrian extrusions. 

SANDFORD (1935), described the volcanics in the NW Sudan 
and notes a relationship between the centres and post-Nubian 
updoming along NW-SE lines. 

ANDREW (1948, p. 103-104) gives a general description of 
the rocks. 

DELANY (1952), p. 16-17) mentions especially the Bayuda 
cones and infra- and inter-basaltic sediments from the NE Sudan. 
Inter-basaltic sediments lie on a murram surface of the lowest 
basalt flow. Mudstone with fossil plants and gasteropods and a 
fossiliferous limestone bed occur. The fossils indicate estuarine 
conditions. 


Type locality : Darfur, W. Sudan (13° 30’ N; 25°00’ E). 

Distribution: see Geological map of the Anglo-Egyptian 
Sudan, 1: 4,000,000, 1949 and Sanprorp (1935, pl XXVI). This 
latter includes also Sabalokan rhyolites of Precambrian age 
among the Tertiary to Recent volcanics. 

Stratigraphical position: The plateau basalts lie above a 
murram horizon, capping the Nubian Series (DELANY, 1952, p. 16- 
17) or Hudi chert of Upper Lower Tertiary age (ANDREW and 
KarKANIs, 1944, p. 4). Fossils in interbasaltic sediments (DELANY, 
1952, p. 17) range from Eocene to Recent. ANDREW (1948, p. 103- 
104) states that vulcanicity may have commenced in Upper Ter- 
tiary (Miocene) and continued into Pleistocene times. Relationship 
between the basalt of J. Ahmed Agha and the Umm Ruwaba 
Series is unknown. Fossil wood from the lavas of the E Sudan, 
suggest Lower Tertiary age for the flows. 

Paleontology : Estuarine conditions prevailing during the de- 
position of inter-basaltic limestone are shown by the presence of 
fossil crocodile, catfish and wrasse. Plant remains in the same 
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beds have not been identified, but the mudstones also contain 
gasteropods : Melanoides sp. cf. tuberculata Müller. Fossil wood 
intercalated between flows belongs to the Annonaceae. 


UMM RUWABA SERIES .................. Plio-Pleistocene 


Unconsolidated clays and sands, some gravelly, generally buff 
but commonly green in colour in the south (ANDREW, 1948, p. 104). 

Epmonps (1942), notes that the deposits are buried by a thin 
cover of Kordofan sands in Kordofan. 

ANDREW and KarKaNis (1945) described the Umm Ruwaba 
Series which are found in wells and bore holes. The deposits fill 
a depression in the Basement Complex of the Central Sudan, and 
may surpass locally 275 m in depth. They are overlain by the 
Gezira clays. Their relationship to the Tertiary volcanics of J. 
Ahmed Agha is unknown. 


The period at which deposition ceased is difficult to assess 
Erosion in pre-Sebilian times had already reached the present 
level near Khartoum. Here in the Khor Abu Anga (ANDREW and 
ARKELL, 1943) artefacts of Chellean culture were found in situ 
5 m above the present flood plain. Acheulean artefacts associated 
with the deposits were not in situ. The pre-Sebilian lake is thought 
to have existed south of the Sabaloka gorge but not to have 
extended north of the gorge. 

Type locality : Umm Ruwaba, Kordofan, in bore holes (12° 30 
N; 31°00’ E). 

Distribution: Southern Kordofan, Blue Nile Provinces, 
extending south to Bor and the SE Sudan. Similar deposits occur 
along the Rahad and Dinder rivers. See Geological map of 
the Anglo-Egyptian Sudan, 1: 4,000,000, 1949; and: Khartoum, 
1: 250,000, 1952, and ANDREw and Karxanis (1945, p. 9, fig. 3). 

Stratigraphical position : Younger than mid- Tertiary, possibly 
extending well into the Pleistocene (ANDREW, 1948, p. 104). Older 
than the Kordofan sands and the dark clays of the plains. 

Paleontology : Morton (1849), describes a new species of 
Hippopotamus (H. ammectens) which was brought by Dr. RuPPEL 
from the Nile above the cataracts, in 1827. 

GnasHaM (19200) mentions localities where fossil bones had 
been found. In the Umm Ruwaba series these included: 1) Blue 
Nile bridge, Khartoum: remains of elephant, giraffe, hippopota- 
mus, ox (buffalo?) and antelope and also a tooth of a fossil 
elephant; 2) 3 hours west of Wad Medani, 14 m in a well: tooth 
of Equus sp. (Eq. burchelli ?) tooth of an ox (buffalo ?) and others 
perhaps of antelope, rhinoceros and fragments of crocodile and 
siluroid fish. 
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The tooth from the Blue Nile bridge caissons was described 
by ANDREWS (1912) as Pleistocene. From a similar level came a 
tooth of an extinct zebra, found in a bore hole in Khartoum North 
(Ann. Rep. Geol. Surv. Khartoum, 1952-3, p. 8). 

Hopwoop (1929) found Hylocherus grabhami, a form of pig 
half way between H. eculus Hopwood and H. meinerzhageni 
Thomas, in deposits at 45’ near the White Nile at Kosti (13° 93^ N; 
32° 403’ E). Mineralisation was similar to the fossils found at the 
Blue Nile bridge. ANDREW (1948, p. 104) states that the deposits 
are similar to the Umm Ruwaba series, but not necessarily of the 
same age. ARAMBOURG (1943, 1947) suggested that the fossil pig 
be included in the extinct genus Omocherus. BourET (1930) men- 
tions the species. 

JOLEAUD (1933) describes the Elephas meridionalis, Hippopo- 
tamus, giraffe and Tragelaphus of the Upper Villafranchien of 
Khartoum. The fossils came from the site of Early Khartoum 
(ARKELL, 1949). 

Bate (1947) described a reed rat, Thryonomys arkelli, a 
Pleistocene species found with mesolithic implements at Kher- 
toum the site of Early Khartoum. She also (1949) described a 
fossil long-horned Buffalo: Hemoioceras singae gen. et sp, nov. 
from Singa. 

A human skull was found at Singa. GRABHAM (1938) described 
the geology of the area. The skull came from a conglomerate of 
limestone concretions, slightly above low Nile level. Woopwarp 
(1938) described the skull, finding that its features agreed with 
those of the fossil Boskop skull found in 1913 in the Transvaal. 
ARKELL, BATE, WELLS and LACAILLE (1951) re-examined the skull, 
fossils and implements from Singa. The artefacts, tools and flakes 
are of an advanced Levallois type (Kenya Fauresmith). Wells 
draws comparisons between the Singa skull and crania from South, 
East and North Africa; he describes the Singa man as a Bush- 
manoid type. ANDREW considered the mammal deposits as older 
than the Gezira clays and therefore probably part of the Umm 
Ruwaba Series. 
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YIROL SERIES (= YIROL BEDS) ............... Mesozoic 


ANDREW (1848, p. 99) describes the beds as follows; the rocks, 
of Nubian type, include lavender mudstones and sandstones, 
ochreous ferrugineous mudstones, pale grey mudstones, white pipe 
clay with little grit intercalations. The sediments have been proved 
to a maximum depth of 30 m near Yirol and 22.8 m at Tali Post. 

Type locality: Wells at Yirol (6°30’ N; 30°30’ E) and Tali 
Post (5° 30’ N; 30° 30’ E). 

Distribution : Limited to Yirol area, see Geological map of 
the Anglo-Egyptian Sudan, 1 : 4,000,000, 1949. 

Stratigraphical position: The beds may be of Nubian age; 
they are clearly pre-Miocene. 
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STRATIGRAPHIC INDEX 
(E) — Egypt (S) = Sudan 


Precambrian: Atalla series (E); Atud conglomerate (E); Baharia 
serpentines and talc-carbonate rocks (E); Basement com- 
plex (E), (S); Dokhan volcanics (E); Green series (S); 
Hammamat series (E); Igla Formation (E); Migif-Hafanit 
Gneiss (E); Odi schists (S); Oweinat serie (E); Sabaloka 
series (S); Shadli Metavolcanic group (E); Shaitian granite 
(E); Schist-mudstone-graywacke series (E). 

Paleozoic: Paleozoic sandstones (S). 

Lower Paleozoic: Gattarian Group (E). 

Upper Paleozoic: Nawa series (S). 

Carboniferous : Ataga Formation (E); Um Bogma Formation (E). 

Upper Carboniferous : Abu Darag Formation (E); Rod El Hamel 
Formation (E). 

Permien: Aheimer Formation (E). 

Permo-Triassic: Qusaib Redbeds (E). 

Mesozoic: Nubian series (S); Yrol series (Yrol Beds) (S). 

Cretaceous : Abu Khruq Nepheline - syenite Ring Complex (E); 
Nubia sandstones (E). 

Lower Cretaceous : Malha Formation. 

Middle Creatceous : Turonian - Santonian (E). 


Cenomanian: Abn Had Member (E); Abu Qada Formation (E); 
Baharia Formation (E); Galala Formation (E); Halal Forma- 
tion (E); Mellaha sand Member (E); Raha Formation (E). 


Upper Cenomanian: El Heiz Formation. 

Turonian: Rudistae series (E); Wata Formation (E). 

Upper Turonian: Acteonella Formation (E). 

Upper Cretaceous : Variegated shales (E). 

Coniacian: Flinty series (E). 

Santonian: Matulla Formation (E); Plicatula series (E). 

Campanian : Hefhuf Formation (E); Qseir variegated shales (E). 

Campanian - Lowest Eocene : Chalk (E). 

Maastrichtian : Duni Formation (E); Overwegischichten (E), 
Phosphate Formation (E). 

Maastrichtian - Lower Landenian: Aschgrau Blatterthone (E), 
Dakhla Shales (E). 
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Danian - Landenian: Esna Shales (E). 

Tertiary : Tertiary volcanics (S). 

Nummulitic : Hudi Series (S). 

Paleocene - Middle Eocene : Libya Group (E). 

Landenian: Magfi Limestone Membre (E). 

Upper Paleocene: Kurkurstuffe (E). 

Eocene : Mokkatamstufe (E); Plateau Group (E). 

Lower Eocene: Assiuti Chalk Formation (E); Egma Limestone 
(E); Farafra Limestone (E); Manfalut Nummulitic Lime- 
stone (E); Serai Limestone (E); Thebes Formation. 

Lower - Middle Eocene: Minia Formation. 

Middle Eocene: Gebel Hof Formation (E); Gehannam Forma- 


tion (E); Lithothamnium Limestone (E); Observatory Forma- 
tion (E); Samalut Formation (E); Wadi Rayan Formation (E). 


Middle - Upper Eocene: Mokattam Formation (E). 

Upper Eocene : Ain Musa Member (of Mokattam Formtaion) (E); 
Angabia Formation (E); Birket Qurum Formation (E); 
Cardita eBds (E); Giushi Member (of Mokattam Formation) 
(E); Green Beds (E); Maadi Formation (E); Qurn Forma- 
tion (E); Saggara Limestone (E); Tanka Beds (E); Wadi 
Garowi Formation (E); Wadi Hof Formation (E). 

Lower Lutetian: Ghorabi-Iron Member (of Nagb Formation) 
(E); Nagb Formation (E). 

Upper Lutetian : Qazzum Formation (E). 

Upper Lutetian - Barionian: Hamra Formation (E). 

Upper Eocene ? - Oligocene ?: Tayiba Redbeds (E). 

Post Eocene: Coastal deposits (= Red sea deposits) (S). 


Oligocene : Gebel Ahmar Sands and Gravels (E); Gebel Qatrani 
Formation (E); Radwan Formation (E). 


Aquitanian : Nukhul Formation (E). 

Aquitanian to Burdigalian : Gharandal Group (E). 

Miocene: Basal Miocene (E); Evaporite Group (E); Globigerina 
Marl (E). 

Lower Miocene: Gebel Khasbab Redbeds (E); Moghra Forma- 
tion (E). 

Lower - Middle Miocene : Marine Miocene (E). 

Middle Miocene : Marmarica Limestone (E). 

Middle or Upper Miocene: Non Marine Miocene (E). 


Pliocene : Clypeaster-Laganum Series (E); Kon El Shelul Forma- 
tion (E); Oyster and cast Beds (E). 


Plio-Pleistocene: Bayuda Volcanics (S); Umm Ruwaba Series (S). 
Pleistocene : Gezira clays (S); Atbara Sandstones (S). 
Pleistocene - Holocene : Kordofan Sands (S). 

Quaternary : Atbara Sandstones (S). 


ALPHABETIC INDEX 


(E) — Egypt 


A 


Abu Darag Formation (E). 

Abu Darag lighthouse (E). 

Abu Had Member (E). 

Abu Hamed (S). 

Abu Khrug (E). 

Abu Khruq Nepheline syenite 
ring complex (E). 

Abu Qada Formation (E). 

Abu Roash (E). 

Abu Roash area (E). 

Abu Zeneima (E). 

Abyssinia (E). 

Abyssinian foothills (S). 

Acteonella (E). 

Acteonella Salamonis. 

Acteonella series (E). 

A - dolioliformis. 

Aegyptosaurus baharijensis. 

Aegyrine augite (S). 

Agyptisch - arabischen Wüste 
(E). 

Aheimer Formation (E). 

Ain Musa Member (E). 

Albian (E). 

Alveolina decipiens. 

Alveolina dolioliformis. 

Alveolina ovulum. 

Alveolina pasticillata. 

Alveolina spp. 

Amaurellina (Cromium) 
rouaulti. 

Ampullaria wernei Phil. 

Ammonite bed (E). 

Amorphospongia tumescens. 

Anglo-Egyptian Sudan (S). 

Anisaster gibberulus. 

Annonaceae. 

Anqabia Formation (E). 

Antelope (S). 


(S) = Sudan 


Aosh ed Dalam (S). 
Aptian (E). 
Arabo-Nubian Massif (E). 
Arca trigeri. 

Arisphinctes sp. 

Aschgrau blattertone (E). 
Asl Formation (E). 
Assiuti (E). 

Assiuti Chalk Formation (E). 
Assubri (S). 

Astrhelia similis. 

Ataqa Formation (E). 
Atbara (S). 

Atbara river (S). 

Atbara sandstones (S). 
Atbara valley (S). 

Atalla series (E). 

Atud conglomerate (E). 
Aturia. 

Aturia beds (E). 

Atwani (E). 

Ayun Musa Formation (E). 
Avonia bassus. 

Awadi (E). 


Baba Well. 

Badob (S). 

Baharia Formation (E). 

Baharia serpentine and Talc 
carbonate Rocks (E). 

Bahariya Oasis (depression) (E). 

Bahr el jebel (S). 

Bajocian (E). 

Ban - balos granite (S). 

Baraka river (S). 

Barramia Magnesian series (E). 

Barramia serpentine units (E). 

Barroisiceras haberfellneri. 
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Basal Miocene (E). 

Basement complex (E). 

Bathonian (E). 

Bayuda (S). 

Bayuda area (S). 

Bayuda volcanics (S). 

Beadnells Eluvio-marine Se- 
ries (E). 

Belayim area (E). 

Belayim field (E). 

Belemnites sp. 

Bellorophon sp. 

Beneckia. 

Berber (S). 

Beudanticeras sp. 

Birket lake (E). 

Birekt Qurun Formation (E). 

Bir Maghara Formation (E). 

Bir Mellaha (E). 

Borelis melo. 

Bos sp. 

Bothriopygus aegyptiacus. 

Buffalo (S). 

Burdigalian marine Miocene (E). 

Butana (S). 

Butana clays (S). 


C 


Cairo (E). 

Cairo Suez district (E). 
Caledonian epoch (E). 
Callovian (E). 
Calyptrophorus cf. indicus. 
Campanian (E). 
Campanian beds (E). 
Caninia. 

Carboniferous (E). 
Cardita. 

Cardita beawmonti. 
Cardita beds (E). 
Cardita libyca. 
Cardita viquesneli. 
Carolia placunoides. 
Cassis nilotica. 
Cenomanian (E). 
Cenomanian rocks (E). 
Central Hills (E). 
Central Sudan (S). 
Ceratodus. 


Cervus sp. 
Chalk (E). 
Chalk Formation (E). 
Chilogumbelina midwayensis. 
Chlamys scabrella. 
Chonetes hardrensis. 
Cleiothyridina hibernica. 
Cleiothyridina royssi. 
Clypeaster aegyptiacus. 
Clypeaster-Laganum « series » 
(E). 
Clypeaster scutiformis. 
Coahuilites sp. 
Coelopoceras requieni. 
Coenothyris vulgaris. 
Composita spp. 
Coniacian. 
Conoclypeus conoideus. 
Corbis lamellosa. 
Costidiscus recticostatus. 
Crassatella sp. 
Crassatella zitteli. 
Cretaceous (E). 
Cretaceous plutonites (E). 
Crinoidal limestone (E). 
Cucullaea ligeriensis. 
Cyphosoma abbatai. 
Cyprina lagamensis. 


D 


Dadozylon. 

Dakhla (E). 
Darkhla-Kharga High (E). 
Dakhla shales (E). 

Danian - Landenian (E). 
Dar el Beida (E). 

Darfur (S). 

Desmoceras latidorsella. 
Dictyoclostus semireticulatus. 
Dinosaur (S). 

Discocyclina archiaci. 
Discocyclina nudimargo. 
Distefanella lombricalis. 
Dokhan volcanics (E). 
Dokhan (E). 

Dosinica delettrei. 
Douvilleiceras. 

Durania cornupastoris. 
Durania gaensis. 


Dinder river (S). 

Discocyclina archiaci. 
Discocyclina vanans. 
Duwi Formation (E). 


E 


Eastern desert (E). 


Easter Khartoum Province (S). 


Echinobrissus luymesi. 
Echinoconus sp. 
Echinocorys fakhryi. 
Echinolampas crameri. 
Edmondia. 

Edmondia oblonga. 
Egma limestone (E). 
Egma Tableland (E). 
Elephant (S). 

Elephas meridionalis. 
El Heiz Formation (E). 
Eligmus rollandi. 

El Minshara area (E). 
Enantreostreon difformis. 
Ennendi (S). 

Eocene (E). 
Eomarginifera cf. derbiensis. 
Eoradiolites licatus. 
Eotetragonites. 
Epidiorite rocks (E). 
Eponides lotus. 

Equus sp. 

Equus sp. cf. sivalensis. 
Erdi (S). 

Erectopus sawvagei. 


Ermoceras-Thamboceras fauna. 


Erymnoceras. 

Esna Shale (E). 
Eudesia cardium. 
Evaporite Group (E). 
Evaporite series (E). 
Exogyra cornu arietis. 
Exogyra matheroni. 
Exogyra overwegi. 
Exogyra silicea. 


F 


Fakoda (S). 
Farafra (E). 
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Farafra oasis (E). 

Fashn (E). 

Favosites. 

Fayum depression (E). 
Feiran gneisses (E). 
Felspathoid soda syenites (S). 
Fenestella spp. 

Flinty series (E). 
Frenelopsis. 

Fundamental gneiss (E). 


G 


Gaa escarpment (E). 

Gakdul (S.). 

Galala Massif (E). 

Galala Plateau (E). 

Garawi Formation (E). 

Gar el Hamra (E). 

Gar Gehanam (E). 

Garra (E). 

Gash river (S). 

Gattarian group (E). 

Gebel Abu Had (E). 

Gebel Ahmar sands and gra- 
vels (E). 

Gebel Angabia. 

Gebel Arkenu (E). 

Gebel Asagil (E). 

Gebel Ataqa (E). 

Gebel Atud (E). 

Gebel Dhulal (E). 

Gebel Drunka (E). 

Gebel Duwi (E). 

Gebel el Dist (E). 

Gebel el Tih (E). 

Gebel Ghorabi (E). 

Gebel Halal (E). 

Gebel Himur (E). 

Gebel Khashab Redbeds (E). 

Gebel Malha (E). 

Gebel Minsherah (E). 

Gebel Oweinat (E). 

Gebel Qatrani Formation (E). 

Gebel Radwan (E). 

Geble Tanka area (E). 

Gebel Tibnia (E). 

Gebel Yelleg (E). 

Gebel Zeit (E). 

Gehannam Formation (E). 
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Germanonautilus advena. 

Gezira clay (S). 

Gharandal area (E). 

Ghoral (E). 

Ghorabi Iron ore Member (E). 

Gilgil (Kenya). 

Gilif Hills (S). 

Giraffe. 

Gitolampas abundans. 

Gitolampas fallax. 

Giza (E). 

Glandarienkalk (E). 

Globigerina. 

Globigerina daubjergensis. 

Globigerima marls (E). 

Globigerima pseudobulloides. 

Globigerina triloba. 

Globorotalia. 

Globorotalia pusilla. 

Globorotalia pseudomenardi. 

Globorotalia rex. 

Globorotalia uncinata. 

Globorotalia velascoensis. 

Globorotalia velascoensis zone 
(E). 

Globotruncana - heterohelix. 

Glydoniceras orientale. 

Goniopygus durandi. 

Goz soil (S). 

Green beds (E). 

Green series (S). 

Grey - granite series (E). 

Gryphaea costellata. 

Gulf of Suez (E). 

Gulf of Suez taphrogeosyn- 
cline (E). 

Gus Abu Said (E). 

Gypseous marls (E). 

Gypseum beds (S). 

Gypsum n? 1 (E). 

Gypsum n? 2 (E). 

Gypsum n? 3 (E). 

Gypsum n? 4 (E). 

Gypsum n? 5 (E). 


H 


Halal anticline (E). 
Halal Formation (E). 
Hammamat (E). 
Hammamat series (E). 


Hamra Formation (E). 
Hefhuf Formation (E). 
Helwan desert (E). 
Hemiaster cubicus. 
Hemiaster fourneli. 
Hemiaster pseudo-fowrneli. 
Hemiaster roachensis. 
Hemoioceras singae. 
Heterodiadema libyca. 
Heterohelix ssp. 
Hippopotamus amectens. 
Holectypus larteti. 
Hoplitoides spp. 
Hoplitoplacenticeras. 
Hudi series (S). 
Hylochoerus grabhami. 
Hylochoerus Hopwoodi. 
Hylochoerus meinurzhagenis 
Thomas. 


Imperial Porphyry (E). 
Indian Ocean (S). 
Indoceras baluchistensis. 
Indonautilus kraffti. 
Inoceramus regularis zone. 
Intergypseous Marls (E). 
Ismaeli group. 

Isocardia khargensis. 


J 


Jebel Elba (S). 
Jebel es Sufr (S). 
Jebel Hamed Agha (S). 
Jebel Haraza (S). 
Jebel Katul (S). 
Jebel Malha (S). 
Jebel Marra (S). 
Jebel Meidob (S). 
Jebel Mundara (S). 
Jebel Qieli (S). 
Jebel Shaba (S). 
Jeham (E). 
Jurassic (E). 


K 


Katul (S). 

Kenya Fauresmith (S). 
Khartoum (S). 

Khashm el Galala (E). 
Khor Langeb (S). 
Knemiceras (E). 
Kohlenkalk - Fauna (E). 
Kordofan sand (S). 
Kurkur (E). 


L 


Laganum depressum. 

Landenian (E). 

Lanistes grabhami Cox. 

Laramide (E). 

Lepidodendron (E). 

Lepidodendroid flora (E). 

Leptosphinctes - tenuiplicatus. 

Levallois type (S). 

Leiostrea rouvillei. 

Libya Group (E). 

Libyan (E). 

Libyan desert (S). 

Libycoceras ismaeli. 

Linoproductus. 

Lissoceras oolithicum. 

Lithothamnion limestone. 

Lephophyllidium. 

Lower Building stone Member 
(E). 

Lower clastic Division (E). 

Lower Cretaceous (E). 

Lower Globigerina Marls (E). 

Lower intergypseous Marl (E). 

Lower Landenian (E). 

Lower Lutetian (E). 

Lucina campaniensis. 

Lucina pharaonis. 

Lucina sp. 

Lucina thebaica. 

Luxor (E). 

Lytoceras liebigi. 

Lytoceras sutile. 


M 


Maadi Formation. 
Maastrichtian (E). 


101 


Macrosolen. 

Maghara (E). 

Malha Formation (E). 

Managil ridge (S). 

Manfalut Nummulitic 
stone (E). 

Mantelliceras fauna. 

Mantelliceras sp. 

Marmarica Limestone (E). 

Masajid Formation (E). 

Mashabla Formation (E). 

Matulla Formation (E). 

Melanoides tuberculata Mule. 

Mellaha sand Member (E). 

Mesozoic sandstones (S). 

Metis papyracea. 

Micromphalites pustuliferus. 

Middle calcareous Division (E). 

Migif - Hafafit area (E). 

Migif Hafafit Gneiss (E). 

Millestroma nicholsoni. 

Minia Formation (E). 

Minsherah (E). 

Miogypsina. 

Mistan ridge (northen sinai) (E). 

Mitiq series (E). 

Modiola raibliana. 

Moghara (E). 

Moghra Formation (E). 

Mojsvaroceras morleti. 

Mokattam area (E). 

Mokattam Formation (E). 

Mokattam Limestone (E). 

Mokattamstuffe (E). 

Mollusca (S). 

Mortoniceras. 

Moses spring (E). 

Mudstones (S). 

Muherrerat Formation (E). 

Murex (Phyllonotus) sander- 
soni. 

Mut (E). 

Myophoria elegans. 

Myophoria laevigata. 

Myophoriopsis subundata. 


Lime- 


N 


Namurian-Westphalian (E). 
Nagb Formation (E). 
Natica longa. 
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Natica oweni. 
Nautilus lalliari. 
Nawa series (E). 
Neaera sp. 
Neithea sp. 
Neolobites fourtaui. 
Neoptychites cephalotus. 
Neospirifer sp. 
Nerinea requieniana. 
Nerinea, schiosensis. 
Nerinea sp. 
Nevadian epoch (E). 
Nile channels (S). 
Nile section (E). 
Nile valley (E). 
Normanites brakemridgei. 
Northen Fayum desert (E). 
Nubia sandstone (E). 
Nubian series (S). 
Nukhul Formation (E). 
Nullipore rock (E). 
Nummulites atacicus. 
Nummulites beaumonti. 
Nummulites caillaudi. 
Nummulites champollioni. 
Nummulites contortus striatus. 
Nummulites deserti. 
Nummulites discorbina. 
Nummulites fraasi. 
Nummulites gizehensis. 
Nummulites lyelli. 
Nummulites mariettei viques- 
neli pachoi. 
Nummulites obesus. 
Nummulites pomeli. 
Nummulites praecursor. 
Nummulites solitaria. 
Nummulites subramondi. 
Nummulites variolarius. 
Nummulites zitteli. 


O 


Observatory Formation (E). 
Odi schists (S). 
Oecotraustes sp. 

Oligocene (E). 

Omocherus. 

Operculina bearing. 
Operculima discoidea. 


Operculina Horizont. 
Operculina libyca. 
Operculina pyramidum. 
Operculina sp. 

Oppelia subradiata. 
Orbitolina. 

Orbitolina concava. 
Orbitolites complanatus. 
Orbitolites pharaonum. 
Orbulina universa. 
Ostrea aff. delgadoi. 
Ostrea africana. 
Ostrea bursauxi. 
Ostrea clotbeyi. 
Ostrea cornu arietis. 
Ostrea costei. 

Ostrea cucullata. 
Ostrea dichotoma. 
Ostrea flabellata. 
Ostrea fraasi. - 

Ostrea gryphoides. 
Ostrea heinzi. 

Ostrea matheroni. 
Ostrea mermeti. 
Ostrea multicostata. 
Ostrea nicaisei. 

Ostrea olisiponesis. 
Ostrea orientalis. 
Ostrea pecten. 

Ostrea pecten series (E). 
Ostrea reili. 

Ostrea rouxi. 

Ostrea sp. 

Ostrea ungulata. 
Ostrea villei. 

Ouadi Abu Darag (E). 
Overwegischichten (E). 
Overwegi series. 
Oweinat series (S). 
Ox. 

Ox virleti. 


P 


Paleozoic sandstones (S). 
Pectem benedictus. 
Pecten discites. 

Pecten erythacus. 

Pecten farafrensis. 
Pecten hypoptera. 


Pecten inaequistriatus. 
Pecten marls. 

Pecten vasseli. 
Perisphinctes birmendorfensis. 
Permian. 

Pholadomya lucerna. 
Phosphate formation (E). 
Phylloceras semistriatum. 
Phyllocoenia roachensis. 
Planktonic Foraminifera. 
Planorbis siliceus Cox. 
Plateau group (E). 
Pleistocene (S). 

Plicatula ferryi. 

Plicatula fissistriata. 
Plicatula polymorpha. 
Plicatula series (E). 
Pliensbachian (E). 
Pliocene (E). 

Port Sudan (S). 
Precambrian (E). 

Pre Nubian landsurface (S). 
Preradiolites cf. ponsianus. 
Pre-Sebilian (S). 

Pustula cf. pilosa. 
Puzosia. 

Pycnodonta hypoptora. 
Pycnodonta vesicularis. 
Pyrenian epoch (E). 


Q 


Qala en Nahl area (S). 

Qasr el Sagha Formation (E). 
Qazzun Formation (E). 
Qenstedtoceras sp. 

Qurun Formation (E). 
Qusaib Redbeds (E). 

Quseir variegated shale (E). 


R 


Radwan Formation (E). 

Raha Formation (E). 

Raha Plateau (E). 

Raha scarp (E). 

Rajabiah Formation (E). 

Ras Gharib oilfield (E). 

Ras Malaab Alabaster Forma- 
tion (E). 
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Red sea Hills (S). 

Red sea Mountain Range (E). 

Reineckia anceps. 

Rhabdocidaris navillei. 

Rhipidomella michelini. 

Rhynchonella sp. 

Rhyolites (S). 

Riebeckite rhyolite (S). 

Rod el Hamal (E). 

Rod el Hamal Formation (E). 

Roudaireia aff. auressensis. 

Roudaireia crassoplicata zone 
(E). 

Roudaireia dakhlensis. 

Roudaireia drui. 

Rudeis - Sidri oilfield (E). 


S 


Sabaloka series (S). 

Sabalokan rhyolites (S). 

Safa Formation. 

Salenia aegyptiaca. 

Samalut Formation (E). 

Santonian (E). 

Saggars (E). 

Schist - Mudstone greywacke 
series (E). 

Schistose series (S). 

Schizaster. 

Schizorhabdus libycus. 

Schizorhabdus sp. 

Scutella bearing dolostone. 

Scutella zitteli. 

Sea level (S). 

Senafe (S). 

Serai Limestone (E). 

Shabrawet (E). 

Shadly Metavdeanic (E). 

Shadly Metavoleanic group (E). 

Shadly series (E). 

Shaitian (E). 

Shaitian granite (E). 

Shusha Formation (E). 

Sigillaria. 

Sinai carboniferous (E). 

Sinai peninsula (E). 

Singa (S). 

Singa man (S). 

Sin el Kaddab structure (E). 
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Sonninia. 

Southern Galaga massif (E). 
Southern Galaga plateau (E). 
Spirifer sp. 

Spirifer tornacensis. 
Spiroceras bifurcatum. 
Spondylus aegyptiacus. 
Stable shelf (E). 

Strepsidura indica. 
Strombus coronatus. 

Styrian (E). 

Syringopara spp. 
Syringothyris cuspidata. 


T 


Talc carbonate rocks (E). 
Tali Post (S). 

Tanka beds (E). 

« Tassilian » relief (E). 
Taiyba Redbeds (E). 
Turritella blanckenhorni. 
Texanites umkwelanense. 
Thambites. 

Thambouras. 

Thanetian (E). 

Thebes Formation (E). 
Thomasites jordani. 
Thomasites rollandi. 
Tissotia fourneli. 

Tissotia tissoti. 
Transjordan. 

Triassic (E). 

Trigonia ethera. 
Trigonoarca gauldrina. 


Trigonoarca multidemtata zone. 


Turonian (E). 
Turonian-Santonian (E). 
Turritella angulata. 
Turritella sp. 


U 


Uchauaia sp. 

Um Afrouth beds (E). 

Um Bogma (E). 

Um Bogma Formation (E). 
Umm Ruwaba series (S). 
Unstable Shelf (E). 


Upper building stone Member 


ns mc 
Upper clastic Division (E). 


Upper intergypseous Marls (E). 


Upper Villafranchien (S). 


V 


Variscian (E). 
Variegated shales (E). 
Velates schmiedeli. 
Ventriculites poculum. 
Venus reymesi. 
Verticulites. 

Visean (E). 

Vraconian strata (E). 


W 


Wadi Aheimer (E). 

Wadi Anz (E). 

Wadi Araba (E). 

Wadi Assiuti (E). 

Wadi Baba (E). 

Wadi el Deir (E). 

Wadi el Kowi (S). 

Wadi el Quarn (E). 

Wadi Feiran (E). 

Wadi Gharandel (E). 
Wadi Garawi (E). 

Wadi Garawi Formation (E). 
Wadi Ghazala (E). 

Wadi Haimur schists (E). 
Wadi Halfa (S). 

Wadi Hammamat (E). 
Wadi Hof (E). 

Wadi Hof Formation (E). 
Wadi Igla (E). 

Wadi Malha (E). 

Wadi Mutulla (E). 

Wadi Nasb (E). 

Wadi Natash (E). 

Wadi Qena (E). 

Wadi Rakham (E). 

Wadi Raman (E). 

Wadi Ranga (E). 

Wadi Rayan Formation (E). 


| 
I 
i 


Wadi Shait (E). 
Wadi Um Lug (E). 
Wadi Wata (E). 
Wadi Zeraib (E). 
Wad Medani (S). 
Wata Formation (E). 
Wegeneri zone (E). 


Weichselia reticulata (S). 


West central Sinai (E). 
Western Sudan (S). 
White Nile (S). 


Imprimerie Louis-JEAN - GAP. 
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Yrol (S). 
Yrol beds (S). 
Yrol series (S). 


Z 


Zapfelia sp. 
Zaphrentoides sp. beyrichi. 
Zebra. 


Dépót légal n» 7 — 1966. 


